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Made to measure 
Its August ar Iwrite this) —surnmortine —and news sa ile sow, 
01 thought share an sts em that Trocally came across in 
Wikipedia 

Leters in Roadout wale thie year covered issuoe around wnt, 
particulary the SI systom, or the metric syst to give it sles formal 
Tame. To aastr the Stystem you need ae familiar eth baste units 
(Gr example, metre a ap and collection of prfives that multiply ar 
divide the unit by factors ff, giving us micrdamps, kilometre anda 
sod range of other measurement sim ranging from te mnie to the 
Sormous. At presen. the highest offical prefix svt’ or 10" You 
tight think ytta i aelosly enormous; but if you welgbed 

the sats oceans, Uaey would weigh bout 1A¥, that et 
yoltagrams Need to know the posser output ofthe san? Wall 

You'll noel a ptt big aster, ne that moaeures YW, sinc the sue 
‘output 385YW (he pleasingly ry yortawat). 

‘Cleary yotta is very Inge but not so lange tht we have no us fart In 
fact for some i's thi enough an he jos prox ‘hella’ as inal 
‘ofa lot hs started tobe ited. Is use may not be completely serious, 
bul internet search engine giant Google has go bend x campaign 
calor oma lea ial pes pontine 
spillion you type bllasecond or hellametetato Google wil give 
you soasible responses apparently the diamster ofthe univers ea bit 
vera hellamote, 


Perhaps Google are running out af prefixes to indicate the sizeof storage 
in thelr servers and have their eyes on a‘hellabyto’. Pm suto thore's roam 
formore fun with profesor units, do readers have any suggostions for 
amusing new names oF combinations? 


‘Your next stice of Pi 
Prand PIC fans will notice that this month's issue doesn't include 

our rogular Pic n” Mix or Raspberry Pi pieces. Miko Hibbett, our 
ticrocontraller guru who writes these pieces, has been unable to put pen 
to paper this month, but rest assured. Mike wil be back next month, 


A roundup of the 


News from the world of 
electronics 


Aintiesemonseation areata 
Wiowing thoatre at the BBC's 
Broadcasting House "in Landon, 
Matthew Postgate, BBC's controller 
‘of RAD, introduced Super HI-Vision 
(SHV) a ‘the future of television, 

‘Super Hi-Vision began as an idea 
talked about over a dinner st NHK’ 
labs in Japan between NHK and BBC 
fenginoers in May 2000" said Dr Kei- 
cht Kubota, head of sciones and toch- 
nology research laboratories at NHK, 

‘Every piece of equipment we have 
built now her in London with 
‘crow of twenty, and over the next 
thro woeks we are putting tall to the 
test. What you ue seeing now is oaly 
the fourth ever live mult-camera Si 
per Hi-Vision transmission. 

NHK hardware was asombled at 
the Olympic Park in East London 
for use by the BBC and Olympic 
Broadcasting Servicos (set up by the 
Intemational Olympic Comniten 
in 2001) to make live transmissions 
and rocordings in SHV. The SHV sig- 
nal was cazrind by Janet the UK's 
research and education” 100Gbit/ 
sec 5000ki optic fibre notwark, to 
public viewing theatres in Glasgow 
(Pacific Quay), Bradford. (Nation- 
al Media Museum) and London 
(Olympie Park Broadcast Conte). 


A Sy Ach LED eet ed es NUK Spe Heil Ohne ofthe Ign SHY car dete be pening com 


ovr fhe Lan 30 


Vision — 


test Everyday 


special Olympic report by Barry Fox 


International networks relayed tha — making the camera hard ta use 
signal to theatres in Tokyo, Fuku- for sports live action. NHK is now 
hima and Washington DC working on 120H2 as a compro: 
tise, with the option to add a shut 
SHV technology tor that chops the light at 3ogH 
Although 142 catleras were used for "The 22.2 sound system uses sto 


‘onventional HD caver af the Open rea auboofer pair, ith 22 speakers 
ing Corsiony thn SIV version was sttanged generally In the pattern of 
shot with just thtoo SHV ative 8k thre sevemchannel horizontal sl 
‘amore, mado for NHK by Ihgamsi. ups, stackad vertirally and with an 
Eee ed fone foe 6 eaten dee pps De 
sensor one sed, one blue and two agaystem inaallation fr le Games, 
fren, wih he two gen sensors off all 24 channels had t be chad to 
Sot horizontally and vertically by half ensuee that channel ono atthe Pak, 
{ae The eye is most senaitve to matched speaker one inal the view 
fren light 0 signal processing lets ing thnates, and soon 

the four sensors goneratn an image ‘The BDC used » JVC DALA (diet 
wth fll 8k renoltion (albeit with deve image light semplificton) ak 
Alagoa resolution sighlyreduend). projector for the scrwning, along 
NHK ls now developing prototype witha Sharp aSnch Ak LCD display 
careres eis tictestierOeomipes; er the teats bby z 
but those vere nt ready for use at 
the Landon Gomes, Superb quality 

"The SHV’ cameras in London were Aer'a Zante edited highlights 
opwmnting ta frame rate of 6p pro- recording of the opening cromony 
fronves The HBC had suggested thst shot with throw SHV cameras, 90 
Nik cease this to S00 for grt watched a live fr fom the Au 
fuidty of motion, but incrssing the ies Contin coming from two SHV 
sensor native spd to SOUHs would camera. In nach ease, tho BBC. bad 
Tedice the sensor light sensitivity. deibersily ‘not added any. vole 
“This would require the uso of «over, relying solely onthe liv 
larger sonsor, which in tum de- commentary) which. the spnctators 
tensor the dapth of (focds) Geld Wore hearing tthe oven! venue, 


fl 


Sone [1 nan 2D camera we ane for omen mci 
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Nook e-readers coming to the UK 


ren it comes to e-readers, the 

choice inthe UX hase pretty 
much between Amazon's Kindle 
ange and Apple's more, poweetul, 
but heavier “and more expensive 
iPad. This looks likely to change 
with the announcement from Barnes 
fd Noble that they plan to launch 
their "Nook’ range of e-readers in the 
UK. Bamos and Noble are, by some 
‘margin, the largest bookshop retailer 
in tho US and a direct competitor 
with Amazon, 

Like the Kindle range, the Nooks 
come in a variety of tablet models, 
tnd inthe UK, Barnes and Noble have 
ated that the initial Launch models 
will be the Nook ‘Simple Touch’ and 
the ‘Simple Touch with GlowLight 
‘The Simple Touch features an 800 5 
00 E-ink touch screen, with 802.11 
bigin Wis and a USB port for charg 
ng and connecting to & compute. 
‘an hold an estimated 1000 books. 

‘Tho memory options are fexble, 
microSD and lcreSDHC memory 
ards can be inserted to expand 
Simple Touche memory fromthe 
installed 2GH to up ta 32GB. 

‘Supported is formats include EPUB 
(DRM and non-DRM), PDF, jpe, lt 


The ak anew opto for Ue ede ers 


png; and bmp, which meuns that you 
fan rad yur favourite POF-ced 
‘lctronics magazine on the Nook. 
Barnes and Noble are aiming fr an 
sutumn launch, when UK custom 
frs will be able to shop al the Nook 
toe for “more than 2.3 million digi- 
ial tiles — including top-selling UK 
hooks, newspapers-and magazin 

~ plus comics, exciting NOOK Apps 
and mone? Furtber details age peens- 
ised at: www.noakccauk 
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Free pane! design software 
BB etn option, with 
German firm tog Bla Feeds, 
is offering fro, fully functional 
layout soft with hich ou can 
‘sly design your own electronic 
project front panels. The software 
Work ith PCs sing Wino? 
Winko00/WinxP/Win Vista/Win? 
‘and is availabe for download from 
imalpool comlfpukiservice 
meet 
Th software allows uses to specify 
internal ets, deep onlin. cour 
torsunk dling threading. tot on 
roving ond digital image printing 
In colour. The output files ove com 
ptible with Bet't panel fabrication 
fervce enabling sts fo quickly and 
oly deg pel and go fbr 
‘ated ta proestional standards 


IDAQ- SMART data ‘grabbers’ 


ow available from Adon 
ecto othe ew AQ range 

of WeFtenabled datalogger ‘The 
IDAQ sage comprises vollag pt 
‘420mA input, PTHOD thermometor 
input, and combination valle and 

ale eur inpot units a oth Sour 
nd iphi-channel versions 

data loggers ol high resol 

tion, high aceaey roading soda 
ompatiie with wid range of ana 
Toga and digital sensors DAQ its 
Ihive WEF connectivity and incorpo 
‘ate abl wobesrve, 0 0 PC ap 
pleationsotrre reid. 

Rondngs cate vid ex real i 
in tabula or chat mcd erat 
ing any tablet, PC or mobile devin via 
ave browser, Raadings cat alan be 
logo in the atemal S36kb saemory 
for dowolod ae Log rate fom once 
very fv sacond to every 24 hours 
‘Sn at Sa wore audan cok 


“SPIRATRONICS GO FOR GOLD 
‘w-quantity camponent supplier 
sSpiratranics is one of six UR 

companies to have been shortlisted 

for a prestigious Nectar Business 

Award. ft isin recognition of thelr 

utilisation of technology in building 

bespoke computer system to 
fervig their custamers needs that 

Spiratronics has been nominated, 
The winner of the award wil 

bbe judged by «patel of business 

experts including Karren Brady, star 
of BAC Television ® The Apprentice 


Two TOSLINK—S/PDIF Audio 
Converters 


Do you have a DVD or CD player with a TOSLINK (optical) 
output but only coaxial S/PDIF inputs on your amplifier? Or 
do you have the opposite problem? What about hum from 
speakers when running digital audio via a coaxial cable? With 
these simple converters you can easily solve these problems. 


WO diferent circuits are de 
1) an S/PDIF 


TOSLINK to S/PDIF Converter, The 
firstconverts a S/POIF(conxil) ign 
while the second 


plugpack supply 
Tr ‘audio digitally is 


They unit cast low as w 
putthoretail the board shape, Plus, the 


0 Everslay Pr 


stones, October 2 


hyphal] Aunty 
Sigwal Formats 


400m elctrial signals sent along 
7502 coanal cables or, a5 opal sig- 


oth vitualydentical in teri ofthe 
‘encoding and serialsatlon used. So 
itsrelavet 


an be powered frm a wide range of 
pligpacke,sochances ere you already 
fave a suitable power supply spare 
from another piven af equipment. They 
alia use litle power making I oy 
tomun soveral from a ingle plugpack. 

Inaddition, TOSLINK modules rom 
both Javenrand Altonies canted 
infact virtuallyany ar sutabin Some 
modules equirea 3V aupply and som 
£15V supply: Only af resintorsin the 
fanchourdregultor circuit need fo be 
‘hanged to sui itor typ 


Us 
‘The most obvious use for a digital 
‘connect wo pleco of equlpmnent and 
fone has # TOSLINK connector, while 
the other hata cna sogket Hove 
‘ver, ther i another purpoar; whoa 
‘ther convertor isased, theta poco 
of equipement will be eectrially eo: 
Tate. Tis means tot aa long a you 
are careful to avoid unintentionally 
aroctingrultiple signal onthe vig 
the converter power supply an earth 
Toop eannat be formed, rgardless of 
thu connection method at eater end 
‘Another usful applieation i for 
sending an optical audio signal fom 
fone side of «oom to the other or even 
into anaes room. While all patos 
ate available for sending TOSLINK 
Over CatS-natwork eal, thy aro wx 
froutve nel papvs x power opply at 
‘ach end which wil constantly des 
perweruninssanadditional wall with 
{install ta ure them anand of 
‘With pat these converters, you 
can es convert the TOSLINK signal 


Constructional Project 


"hee the S/PDIF to TOSLINK Converter boar Ht accepts digital audio at 


the RCA phono socket at lef and outputs an optical signal atthe TOSLINK, 
‘wanseliter a ght. Power sed in vla the us-bourd socket a tap le. 


‘The companion TOSLINK to SIPDIF Converter works the other way ~ie, 
Weonverts an optical signal to S/PDIF signal and outputs It atthe RCA, 
phon socket aright. = “ 


‘Rather than mount them in a eas, the converter boards can be sleeved in 
hheaahrink and Hiden behind the A/V equipment they connect to, 


toan S/PDIF signal and then foed it The power supply at each end 
{nto a wall plate via « 750 RGA-to- (typically a plugpack) can eastly tn 
RCA lead (composite video leadsare switched off atthe wall, along with 
suitable), The signal is then carried thesending and receiving equipment, 
over standard 750 conxial cable (eg, to save paver when it fs notin use 

RG-6/U ar RG-90/U0) tothe other wall 

plate, From there, is then fod via Performance 

nother RCA-to-RCA lead into the  Wetestedboth converters with Dolby 
Second converter and canverted back Digital, DTS and linear PCM audio 
to optical (TOSLINK) format dota. The PCM tests included both 
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S/PDIF TO TOSLINK CONVERTER iat 


Fig. the S/PDIE to TOSLINK Convertor uses high-gain inverting amplifier stage IC1Fand inverting stage ICte to square 
Upland butler the pat igual ete then deve the TOStINK ans, gaa 


hits 2bitstereo and YOkH 24-bit OME capability the highest sample buy thecheapest upton, whic sults 
stroo audio stream fnteyouarliolytotransmitiedthite the above raquirements (og, Jaycar 

oth unlte were able to comely (with bitrate of3.072MH2) In this MPs0at) but iit has a aed plug 
hand all of those steam with ono caso, either receiver unit it ruitable, chnck that i's 25mm type, 
exceptton-ifthe TOSLINK to S/PDIF ‘The data in Dolby Dial and DTS 


Convurterishuiltwithareceivermod- streams is comperssed, s0 their bit Glreult details 
ule rated to handle &Mbps (such as rates are lower again S/PDIF to TOSLINK 

the Altronies 21602), then itmay not Fig shows the circuit diagram forthe 
‘work with OGKHis 14-bit Linear PCM. Power supply S/PDIF ta TOSLINK Canverter:Eiluor 


“This type of audio has a bitrate Either am AC ot DC plugpack can be  AGorDC power ia supplied vis CON} 
of6.144Mbps (06.000 x 2 32} s0 it used fo power these Converters Then PC-mount DC connector. 

Scorn thatthe nominal AMfips unit nceeptale valtagerangoisGVto15V i the supply is AC, itis rectified 
Should be able to handle ft How- AC for AC pligpacks and SV to 2IV by bridge svctier BR and filtered 
ver, that specification is listed ars DCforDCplugpacks. Thecurmentcon- by a 220i eapacitor to form an 
maximum rathor than typical rating, sumption isbelow 20m ineacheast. unregulated DC supply 1 i 0 
find the mesrurement conditions" Pawerisapplied towach converter plied fom the plugpack, i charges 
involve »eable only im long and a board via a 2.5mm 1D DC power the 220, capacitor directly via BR 
stated duty eyeln of 50%. In oalty, socket, which multe many but not all and the connector polarity does not 
NRZioncodod data, ifconsidered as plugparks la somecaans,an sdaplor malterbeeause only two! te diodss 
Inning at fixed frequency, has'a vari-plagmaybesoquired or you wil have within HRY will conduct 


able duty evele. fo change the DC connector on the Which two diodes actually conduct 
‘We also tested a 10Mbps receiver plugpack to suit the an-board sacket, depends on whether the supply plug 
(Uayear ZLa00a) and this handled the Ifyou are the type of person who iecentre postive ar negative, Because 


AAGLEZPCM tram corrcty. Howey Koop plugpacks from defunct quip. there ar always two diodes in series 
frunleas youaredsinga DVD-audio mont then you will almost coninly withthe supply, itevollages neduend 
player or computer sound easdwith have something sultale. Otherwise, by around 1-8V (two diode drop, 
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vera te 


TOSLINK TO S/PDIF CONVERTER Sa o4 Be 


Fig2: the TOSLINK to SIPDIF Convertor uses a TOSLINK receiver ta drive inverter stage IC 
‘alfored and inverted by ICub to ICH, which then drive the outpal via a 150aF capa 


ie output i fn turn 
and a divider stage. 


which Is more than the typical 0.7V 
Joss with a singlo reverse polarity 
protection diode, As the eircult runt 
A such a low voltage, this doosn’t 
really matter. 

“The Sltered DC supply is regulated 
to around 3V by adjustable regulator 
REG, Its output voltage being set by 
the ratio ofthe two resistors om its QUT 
and AD} terminals and is (1500/1300 
+) 125V = 2.05V. In practice i's 
lighily higher than this duo to the 
Toakage cure ram REG adjust pin 

‘The 100iF capacitor provides 
‘output filtering for REG, while the 
Ua capacitor bypasses the AD} 
(adjust) pin, improving supply stpple 
Injection, Diodes D1 and D2 protect 
REG from the charge stored in those 
thea capacitors should ite input be 
shorted. That is unlikely because of 
BRI, howover they age cheap insur 
ance and make the regulator ict 
Wirtually ‘bulletproof. 


Signal conversion 
‘The SIPDIF audio goal enters the 
board via RCA phono socket CON2 
isa bicphase cncoded digital sigoal 
(alsa known as ‘non-oturn ta neo 
or NRZI encoding) which, when 
terminated with 780, has «voltage 
swing of about 0.5 poak-torpak, Ie 
frequency depends cn thedata format 
tnd sample fate, but is typically bo 
fornen about (0M and 6M 
TCM is port ofa 7CL08 unbatt 
rod inverter C and ix configured sx 
& high-gain inverting amplifier, The 
Sncoming digital signal AC-coupled 
totsiaputvina Oba eapacite The 
820 and 2000 cesstrs together sot 
its input impedance to around 750, 
‘atchingthe source and cable imped 
‘nce forsninimnim signal tention 
Diodes D3 and D4 protect 1C1f 
should a higher amplitude signal 
Be accideatally connected to CON? 
(Gr fa high-voltage spike gets in for 
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somo other reason) 1Gisclsdloop 
fuin is set by the ratio ofthe 10ka 
find 1000 ronitor, io is around 
4300. This is enough 20 that ite utp 
swings fully betroon the supply rails 
swith OSV input signal, while alsa 
Suaciog up the digi sign 

"This output ix ntfored and inverted 
again by 1C1o,s0thaltpolaity isto 
samme ar af the input (although with 
NRZi encoding polarity doosn't mat 
too Tha sigaal eth sent diectly to 
the TOSLINK tranemitr (1) which 
modulates is output LED to transit 
the digital signal over optical fre 


[Note that we have used # 74H1CU08 
inverter in this circuit, rather than 
74HICo4 (which is easier to get). The 
reason for thie fs that the 74H1CD4 has 
much higher open-loop gain and 
Tagger phase shift (lo, signal delay} be 
tnveun its input and its output That's 


B 


Constructional Project 


Fig: this is the layout for the TOSLINK to S/PDIF Converter circuit t 


Ibscause each suction of the 74H ie 
Actually these CMOS inverters in 0 
Ties This is done to reduce the pat 
‘Capacitance and improve the output 
driv strongth, which are desieabla 
oportins i adil iret. 
Pfloswover, those factors combine to 
snake it unstable inthis type of com 
figuration, and even a sal amount 
sl noise picked up at its input an 
‘cause the output to oscillate at a 
‘ory high frequency (ns of MEK). 
Ths itteenecs the’ cemite power 
omeumption when thre sno Input 
Sigal and also casos toemit more 
‘lseromagostic interforence (EN). 
“Tho 74H1CU0S ICs ait dito, 
asach ofits sections is just a single 


CMOS invertor, These devicor are 
primarily Intonded for use in crystal 
6seillatorercuits, but they also work 
‘well for aaaplifying low-level digital 
Signals, as in this case. So, while a 
FAHCD4 may workin this circuit is 
lundosirable to make the substitution 
for the reasons stated earies, 


Circuit detaits — 
TOSLINK to S/PDIF converter 
[Now let's take a look at the TOSLINK 
to S/PDIE Converter ~ en Fig. 

‘The power supply is identical to 
that used in Fig xcept that its out- 
pt voltage must be tailored ta sult the 
particular TOSLINK receiver (Rx) sed, 
Far SV recnivers, such as the Jaycar 


Ustlay the Aittrwuiles 
‘TUS roseluee 


‘TOSLINK to $/POIF Converter suits 2 SV 
‘TOSLINK receiver (eg, Jayear 213003) Al. 
tecnatively, it you are using a 3V TOSLINK 
receiver (eg, Altronies 21602, 


resistor ves. 
‘Alronies TOSLINK 


anos (a, 25000 and 210 te 
og Tis parr Tou dingo abate roscavx | SACO ow ram 3%, co sch 


(Converter crcl converts coaxial SPDIF signals to optical format. | $oetfty Egger pon aa 


“2.2000, 1108 snd 9900 restore aro 
‘sed atits OUT and AD} eri sinen 
(Ghoa/iion +) «1.25 sv" For av 
‘ctv suchas thn Alton 1602, 
the same rsistore are used as for hn 
thor converter, he 902s 
Changed to 1500). 

Tauluctor Li and ite associated 
100 capacitor form an LClow-pass 
flor. Tis isolates the TOSLINK te 
ceivers supply from the main supply 
solhatawitching nose cant ho ea 
pled back into tnd upantitsiternal 
igh gin ative Th internal ay 
is ed from photottansistor whi 
Pickeup the br-phas sigoal from tn 
Spt Bbre, converting i to a digital 
clectical signal at is pin? tpt. 

‘This signal is now buffered and 
inverted by Ca (part of a 4 
hx inverteri¢} and them again by the 
romaining five invertor stages, Thosn 
ars hooked! up in parallel to provid 
Stough current to deve a 73h Toad 


Output 
‘The signal atthe inverter outputs Is 
then AC-coupled vina 180aF eapaci- 
tor, 0 that i is centred about ground 
polenta), and its amplitude reduced 
by aresistive divider made from three 
resistors. This divider also provides 
the correct output impedance af 


ocoococca 


brown black orange brown 
orange white beown brown 
orange orange brown brawn 
‘dred brown brown 

brown green brown brown 
brown Brown brown brown 
brown black brown brawn, 
rey red black brown 


S-tand Code (1%) 

brown back black red brown 
‘orange white black black brown 
‘range orange black black brown 
red red black black brown, 

‘brown green black back brown 
‘brow brown black black brown 
brown back black black brown 
fey red black gold brown 
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around 750 (actually, 72.5Aassuming 
the resistors are accurate) 


POF andw converters 


Because thn civeuit con operate 
frou either a V or SV supply eal | SyPOIF to TOSLINK Converter | 1 black switched C-mount 
(dependingontheTOSLINK receiver | spe toma sede g66, eae epee 
used) the divider esto must be con- | ""pymene’ 4m Cea ee ae 
figured to provide the corect output | 4 gt eyacionl Po-mount ae eee eee ae 
igual level Thososistorsin Fig:tare | "xen macnee Crear {een een oe 
shown configured for a V supply ral 50279, lrnics POW4SA) 41x 6mm machine sere 
“The 22002 and 1500 resistors in | 4 TOSLINK tanger Jayear 41Ma shakeproo! washer 
patllol ao equivalent tan 890 18 Taben. Alence 200) eps 
sista, so the SV peak-to-peak output | 4 2.5mm ib PG-mount DG socket | 1 75mm length of om 
from tho inverters is translated tox | 1 gst egw macen sone all Whee ee 
86/(390 + 88)=0.125V prakcto-poak. | 1 Me cieneprat wocher 
‘Thisiseloseenough tothe 1V wanted. | 1M 8h8 aticicus 
‘Sinen the souree impedance is 780 | 4 764" length of 30mm beremoperirmersiray 
andthe signal istorminatedty 7snat_ | 1 7garera SLO Perse rong ioe 
the other end, th resiver can there eaten 
fore expect receive aig! which | gamma Went Daag itor (nF) 
isalittl under 0.5V peak-to-peak | {".an¢Uod hex unbutlered 22 INAOD4 dds (01,02) 
Fara 3V supply rll, we swap the |’ wenerig ge) 
00 and 3000 resets. The two | 4 EMT saecaple near cme 
Tesitors in parallel hen forma ain | T¢MS177aduetabe bye yreeer 
‘equivalent resistor and the formula | 4 yg) bridge rector (BR1) 1 OduE 16V radal electra 
becomes 2» 114/(220-4 114) 1.02aV | 2 14008 dodes (01, 02) 1 1VF 16V radial elective 
penksto-penk, again withinth accept. | 3 1N4008 dodes (D1, D2) Bie 
able range. 2 15one act 
capacitors 
Construction 1220, 25V radial slctaiytic Resistors 
‘The two PC bosrds are the same | 4 epue 1aV recal secrete beri 
shapo and size and the construction |} 1oet 16V raaal ectehree He rrpetes 
procedure is similar The S/PDIF to | 3 10HF 16\ sos 
TTOSLINK Converter board is coded ee 
6d, while the TOSLINK to /PDIF ‘ 
Converter board is coded 63, Both | RMSKHOEE sieba @ bev Wi 
measure Pamm 345mm, Both thean | 1062 1 $00¢ 7 
printed circuit boards are avalabie | 1 3500 
Krom the BPE PCH Service. Fsaataiva satel Holi oa) 
Figs! shows the camponent avout | qumative part: Wo4(M) may | ei'ireengatg Woot 
forthe S/PDIFta TOSLINK Converter, | Atetpative parte: wo4i Peomerennearenive 
WhlleFighasthepersayoutforthe | insulted with WORM), Win cel och 
TTOSLINK to S/PDIF Converter Pal ectee eyed 
Whichever board you choose to | -TOSUNK te S/PDIF Converter 
Ttrksienurat erway | *7 BC Boar ode a6, size Both printed cult boards 
Tan x 94.5 Svalabl from the EPE PCB 
Hnlesaredrledisthecorectstarand | 1TOSUNK racer eyar ‘Sorice 
thatthe components especially the [ _ 2-2008, Aronics 21602) 


three connectors the regulator and the 
bridge rection, 

That done, tthe resistors, Check _Ifyowarwbuilding the TOSLINKta Regulator and bridge rectifier 
each with a multimeter se! to ohms S/PDIF Converter, install the 4744 ‘The LAU? mgulatars aext cn the 
hefore installation and remember axial inductor (L1) next. 1 looks list. To install it, frst bend its leads 
to change three resistors on the similar to a resistor, but is usually dawn at rightangles Gmea from ite 
TOSLINK'o SIPDIF Converterboard ‘fatter’ and may also be a different body, then Bt itt the PC board and 
if you are using a SV TOSLINK re- colour sect ite metal tab using an M2 x 
ccelver ~ see Fig and Fig. ‘Now mount the 74HCU04/74HC04 10mm machine serew, nut and shake- 

The discrotediodes can goin ext. 1C.Checkthatitiscoreectly orientated proof washer, Do the nut up firmly 
Be sure to instal them with the cor- and be sure to push it all the way then solder and trim the three leads 


rect polarity, and don’t getthe 1N4004 dawn on ta the PC board fully before Da nat solder the regulators leads 
fand INS148 diodes mixed up on the soldering all 14 pins. You can, you before securing its metal tab to the 
S/PDIF to TOSLINK Converterboard. wish, use IC sockets here, hoard. Ifyou do, you could erack the 
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location they canbe powered roma 
stage plugpackusinga"Y-cabl’ However, 
‘younave obe carl hat bis arangement 
‘oesnotinraguee any ‘earthoopW'sust 
matte of ensuring thal nwa converters 
share aplugpack on asa coal able 
fannected to a power amplir while the 
tlber basa coaxial cable connected a a 
signal source (eg, DD pay) 

“he power spite (Y) able shown bere 
‘was made using two 25m 1 DC plugs, 
‘ne inline 5mm 1D OC socket and ap- 
proximately of twin core Nex, which 
an be savaged from a dead plugpack 
(ctuting oe ofthe D¢ connectors). 

‘Begin dy cutng the cablelato thee sec- 
‘ions ofroughy equal length, Spite wires 
art af each end and strip he insulation 
Back. You wil ead spl he wires by a 
{ew centimetres to alow enough eagth 
slp eattvink oer the leads whe leaving 
‘he exposed ends fr enough aay shat 
‘he heatsink doesnt shin prematurely 
‘hen soe 

Next, unscrew the plastic shel ftom 
tach connector andpass on ofthe cables 
‘through It Sip a 20mm length o 25m 
‘ameter healsvink over one lead and 
folder that wire tothe smal ofthe wo 
{abs on the conectr Tha done, side the 
heatsink tubing over the soldered jit 
andthe etl aba shrink It down. 


proce by araagement 
‘milk SCN i 
eee eee 


Net, solder theater wire othe larger | lagtne (with he ine socket cal acing 
‘ab and crimp the metal clamp over te | theopposie dracon othe her wo) and 
Cable to holdin place. Make sure the two | apply solder to he ont —an aligator clip 
fanductrscannotconacteach ber then | stand wil ep hod the wires steady. 
Seren the past cover back i place ‘Check that all tee contre pins are 

‘Once alte wreshavebeen soldered | lectcallycooneced and then sink he 
{othe connectors, side a 40mm eng ot | smaler piece of bealshrnk hing over the 
SmmtoGmm ameter beatsvinkontothe | solder jit Now repeat this procedure for 
line socket able nto 20m engths of ree negative wires and then shrink the 
Smim-dameterbeatsrak over he Ind ameter inslatan over ath las 
vidual leads. Twist all tre postive wires. | and the cable is complete. 


oppor track ofthe PC board a tho 
nit is ightenod doves 

‘Now install th bridge WOAM et 
for Make sue that ha" marking on 
the topaf be device ings up withthe 
+" on the layout diagram and check 
that iti comecly seated on the PC 
board before soldering is pins 

Fall thishy Bing the heen MKT 
capacitors (not the location of the 
3baF capacitor on the TOSLINK fo 
S/PDIF Converter) Ar tha, you can 
tount th lectroltic capacitor, be 
ing eaofulto chock tier orientation 

"The toe connectors cat now be 
Sod. Easure thot they are pushed 
doves fly om tothe PC board an 
parallel with the edig before slde 
tng thelr pins, The plastic posts on 
the RCA phona zack should gomost 
af the way through tho holes on the 
board (ya may bave tops it down 
fairly rd to gotta). Silay 
the DC socket may need abe pressed 


down firmly, as tcan ben tight , that the parts cannot short against 
Use a generous amount of solder any metal objects. especially an the 
for the larger pins on bath the DC underside ofthe PC board. 
fand RCA sackets to ensure they are It is alsa a good idea ta check the 
‘well-anchored. underside of the PC board to make 
“The TOSLINK transmitter on the sure that there are na long protrudl 
S/PDIF to TOSLINK Converter board ing pins which may later pierce 
i initially held in place with two throdgh the beatehrink insulation, 
plastic posts which snap into the ifthere ate, cut them off shart with 
Appropriate holes. It is then just a side-cuttors 
‘lateral soldering the three pins, By Once you have confirmed thatthe 
Contrast. the TOSLINK receiver nthe converters functioning correctly. cut 
TOSLINK to S/PDIF Converterisheld the heatshrink tubing to a length of 
inplace by wolarge metal pine They 7mm, slide it aver the unit s0 that 
should be soldered frst after which it projects evenly aver both ends and 
the threw signal pinscan be soldered, apply some gentle heat (eg, fram a 
hte drier Be careful not ta bump the 
‘Testing and heatshrinking healshrinkout of postion while doing 
That completes the board aesem-— this and be careful not to overheat it 
by, which should now be carefully if using a hot-air gua, 


checked for errors. That dane, apply Thats it! If you nod additional 
power and fest the adaptor before converters, just build some mare 
fncapsulatingt in heatshrink tubing. ‘They should each take no more than 
During this test, take care fo ensure about Nmainutestoassomble,  EPE 
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Something old, techno talk 
something new Mark Nelson 


Valves are back (if they ever went away) but this time it's different. Recycling used 
‘electronics devices is becoming more profitable, while tolly viewers are under 
attack from new 4G phones. Mark deals out the details. 


HYSICAL burrers ate blocking His conclusion clear enough, peat voar. About one home in ten will 
scientists from achieving more “The eaneson of thie slacron system be afocted, assuming that you watch 
‘iicient lecttonic, argues into vacuum canes could endhle the Fiveviow channel and the fur I 

Prot Hong Koo Kim of the University, nw class of low-power, highspoed ving aver who should pay to sort out 

ff Pitsburgh ia the States. Clever truastrs,andisatsacanapatie with the setback 

fs transstors are, be bellever, the current lican electronics’ He argues, There seems to be litle dispute 

flemand for fasts, more energy ‘Wi this finding. there othe potential that AC mobil signals wil cause 

fffcient technologies mane that for the yacuumn tansistae conpt ta inteforence to Freeview viewers 

Sillesn electronics ate falling short, come ack, but in_a fundatentally ving within 2m of 4G base station, 


fo hls research team is turning back diferent and improved way also that installing seplacoment TV 
{i hallowestate slectonies (ralver fntenna and Alter to eliminate the 
fr vacuums tubes) asthe medina Tor resurgence Interference will ost betwoen 156 
slectton transport Pashaps itt sign of tougher times, and £234 

Tut Rime are paying better money for So. who will pay for this outlay? 
No joke Tinblle phone handsets for recycling, Freeview, whlelt curently provides 


‘The prof is serious, “We worked Wher, £20 waetheaveragevaiuects foe digital TV 19 over 20\ million 
toward solving that road lock ‘by handset for ecyeling ve Years ago tho homes in the UK, says that consumers 
Investigating iansistors and” thelr equivalent values now £103, So saye should not have to plck up the bill 
predecnsor the vacuum tube he Andiew Bsckett in wade jotrnal Moble al thatthe mobile gperatars should 
Stor. The upper limit of tansistor News, adding that thie sublvision be responsiie forthe full. costs 
Sed, says Kins determined by the af tho nobils phone industey has associated with protecting viewers! 
‘Glocron wansit lime’ the mo takes — become a. bllio-pound business in TV services 


anvelectron ta travel from one device ts awn Tight. Batkot is covounder "Freeview homes should not be 
toe other. ‘and commercial decor of consumer subject to further "inconvenience 
Elsctmins travelling inside a ebsite CompareMyMobilecom (aot aul aditinnal cust to make way far 


semiconductor device frequently tobeconfisedunderanyciumstances mobile broadband. By'the tne 4G 
fxperlence collisions or scatteing in with CamparehlyMabileco.ik). With services ral out. over 90 per cent of 
the solidstate medium. Kim likens — thehuge gowth ofthe musket or tablet the UK will ave Freeview llher an 
thie to driving a vehicle on a bumpy computers, he thinks these will Ukely mln or secondary set” 
roud'¢ars ¢annot speed up very comme the next big thing for recycling 
tuck. “The tnt way to avoid this EP twades “dou “toad tobe Vouchers 
Scattering ~ or tafe Jam would be convinced of the mers of rcycllng The most recent word. from the 
fuse no media at all ke vacuum Grating’ other "peoples astaff government “eame ‘in July. when 
forthe alt ine nanometre scale space,’ elecranice of eau, but even they communications minister, Ed Valze. 
Siyeikim, Think ofitas an airplane ia tugy be unatjare there ate around 3 slated In a lller to communications 
thesby using an unobetncted journey ullion gaming consoles, PCs, digital feyulator OFCOM: “The Government 
tots destination.” cameras and otter electronic gadgets is keen to mitigate the effects of 
In people's houses wll ned eeyeling, Interforence, so that ‘no television 
Coulombic repulsion is the thing (snags, propleupprase hele viewer loses acess Io television 
Hi team decided to redesign the handsets every 18-10 24 months, but services! Help wil be available 


Mructure of the vacuum elecunie just sit on thelr ol huudset, never fo alfectod “homes, he” continued 
flevice altogether They discovered thinking they could sell It online ‘with ters 10 prevent interference 
that “electrons” trapped “insides The guly safo way to get the most problems. provided free of charge by 
Sanlconductorat the lnjerface with an cash for phones, and aso bave the the government help scheme 


ldo ar molal layer can be ateacted ta deleted off your phone properly, Vouehezs wil be provided 1 eligible 
favlly out into the ai The electrons at sothatstalkers dont got your pictues households to pay for ibe instalation 
the Interface fort a ahest of charges, and Facebook logis, is to use a of a. fille to a rooftop oral, If 
sated ""oritsionalslezas pushin, oil phone, oeling regu. Wha ier caho! none 


‘gs Kim found that the coulombic sefvien, ‘The website liste all the reeoplon, Mr Valzey su assistance 
Tepulsion ~ the interaction between options aud alsa lets you in an same would be provided to switch to vet 
flectically” charged puticlos in ndustey sere View satelite or to cable TV 

the electton layer, snables the easy 'So fr. so good, but do the proposals 
finidslaa af electrons out of sillcon. Whose problem is it anyway? go far enough? Not according to TV 
‘The tom extucted clectons ftom Ifyou Ine in one of ie 23 milion tanamnitir Asqiva, which sated, 


the sllcon structure felony by Beitsh households which have digital “We remain very" cimcermed tha 
Appling “ngigible mount Of —felevision viewing. you could el bv disruptions to ated se uses ad 
Salis and then placed them inthe plagun hy niece from the an households that depend on et-1p ar 

lowing thes to atel without four generation (6) mobile rag lol-mmunted eri forthe sacra 
any collisions or seater totwonG when thy come on ata, have ben completely ignored 
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Want one up on your neighbours? Instead of a static Christmas lights 
display (so passé!) now you can have the ultimate in Christmas 
extravaganzas. This amazing controller will bring your Christmas 
lights to life, making them flash, dim up and down, you name it, all in 
time with your favourite Christmas music. It’s easy to build, easy to 
connect and, best of all, easy to program! 


we have to admit it We (or simply entor ‘Christmas Lights’ DO anything except look prety. With 
rst had this idea after watch- on YouTube this controller, yours ean look 
ng Chevy Chase's Christmas we're prety sure ANDIock specta 
Vacation. Thon it was given further hadabout 21018 We 
impetus by « YouTube clip we saw a channels, Ourefas up 10 32,0 youll readers 
While beable to put that to shame, 


fou've probably seen the clip You'll be amazed! 
we're talking about. Just ane version 
af it has had nearly 


usicolou, this unit has 


hits! Bur if you ba multiple high-curtent triac outputs 
you'd like to see the inspiration fe ;pable- of phase-based brightness 
“find get some idea of what this There ate certainly some amazing contol, Hut tha’ 


will do for you, check 


displays thi 
Youtube. com/waich?e= : 


most past, they 


wae. ut for the ties end. With this new con 
fice They don't more properly called a 
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Constructional Project 


Fig:theblock diagram showing how 
bot master and slave units operate, 
‘The master unit plays the musie and 
sends commandstotheslaves, which 
vcantrol the lights An eared 

can be used to contra the 


you can program in specific lighting taining the Master unt, while larger 
Patterns end movements, sciar 40 instrumentcase houses Slave it 
the YouTube clip mentioned alse.” Hetween one and four slave units each 
‘Wordecided hat forthisappliation,  ofwhich controls up tonight channels 
rar han ampltseyecionianihy as be consocind Wthe Soe 
Iight show with music being played Themasierun, which iscontelled 
feom another soure, ft would be best viaahandboldsemts, playsthe mse 
to have the Controller self play the and soquoncer fl hich you sap) 
ruse AND sequence the lights This from an MMC (MultiMedia Card), SD 
taker for a nlcontained project (Secure Digital cad or SDHC (high ca- 
which will always Keep tho ght se- pacity) cat lt sends serial comands 
{quencestrictly time with emusic, ta th slaves via Ca/6 cable, with 
‘ip to 30m beeen the units 
Hardware Splitting the project into two parts 
‘The hardware ts split into two soc: has two advantages Flext, only the 
tions, ne isa small plastic box con. slave unite contain maine wiring, 


soaking it easir to build them sfaly 
Second, you ea build the number af 
tutputs you need. One lave with eight 
than will driveasnall ight show 
‘wile four slaves oalingawhoppiog 
32 channels, will exoate a lighting 
spectacular worthy of Broadway bi! 

Each slave as eight maine pt 
sockets, bul you ea ae ae any" oF 
A fow of these ae required 

‘While sochoftiright slave channels 
can drivelightsupto T200W at 230V AC 
{GA),thotota mnt of power allowed 
pr slave unit x 2900, Kime by tho 
OA input socket and ina. Tho power 
Aguees rs halved for 115V AC rnin, 


troller fits int the 


ox oa top, while each S-chanpel stave unit 
equlres the larger case below. Up to four slaves can be connect 


Everday Practical Electronic, October 2012, 


Musie output 
Features Final he stor un 

Reser: ime iv atl at oe 

fat eto eee 
Au sample ts (i) 11.05, 120, 22.05, 20,220,446 ‘Eine ud lightshon 

Alte mats, WA imal, 16 PCH, manor sre Forhoge recretg bamsninyaithe 


Music eapacty ‘Atleast 405 (le, more than six hours at CD qualiy) | 109 happy fr you to set up loudspeak 
Payback order By sector order, slphabeticaly or random (hulle) stmas tausic continu 
Number of tight ‘chamels...2 (ma. 4 slaves = 32 channels) ang with your light show (hah, 
Lg power per channe.....26-1200W (230V AC) or 12-800 (115V AC) As suggested by a reader one clover 
Total light power (lou staves)... 6200W (230V AC) or A600W (115V AC) solution eo wite up asa FM trans: 
Ezra eatures Remote canal lament preheat, volume conel titer (built fom a kit or purchase 
Inirared lormatssuppote....Phllps RCS 12, NEC 16-bit 85 8 tail dovice) s0 that peopl ea 


tune in and liston in their ears or eve 
their mobile phones while watching 


Since we have designed this project 1f you wanted to run four slave thn show 
for use anywhere in the known uni- units giving up to 22 channels, you A sign out the font could say ‘to lis 
verse, mains supply frequencies of could da so by spreading them aver ten in, tune your car radio XM 
S0ttz and 6oF are supported Separate same-phase mains clzcuts, or something similar), Just make su 


Because the slave power limit i each of which ie normally limited you don't 
29001, if you are using all eight 10154. 

hannels with identical lights, 1 

‘maximum power per channel w 


a frequency occupied 


NOT moan running 
nth 


on istmas lights? 


that will normally 
aproblembocanse(a)mostChristmas While a personal comps timethat you want 
tree hud’ light strings are only 10W to to initially set up the music Ales and te contrlled syachronausly 
SOW arao,and(b)evenPAR® coloured sequences, no PC is equired for play- with audio. For example, it could 
Aoodlights are usually only 100. ing the music or coatzolling the be used in a mussum exhibit, where 
‘The T200W per channel figure is sequence, This results in a simplified pressing « button activates narration 
only possible itsome channolsae left setup with increased safety and loss explaining the exhibit while the ap 
unused or have lighter loads potver consumption. propriate sections are lit up in tun, 


The maln prototype saquencer unit with 
wer input, infrared receiver, data output socket, 

‘ard reader under PC board) and at right, the 

2.5mm audio output socket Pll construction detals will appear next month, 
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Constructional Project 


Orit could be used as past of an ast ow it works: ‘Tho resulting signal level is around 
projec wheremuisicandlornarration) Refer to Fig, the block diagram of | 1V RMS, which is compatible with 
fusic/sound effects a accompanied the Digital Lighting Controller sys- mostamplifier'aux (Lino ove) inputs. 
hy differentsections being illuminated tem, Atthe haat of the project Is the Aswellasaifi/stero power amplifs, 


frdovices powered upand dawn. dsPIC3SF764GP802 microcontroller iteould be connected to an FM trans. 
‘Another suggestion i to provide from Microchip. thas G1KH of FLASH — mutter, headphone amplifier or mixer. 
‘mood lighting creven toswitch lights programmemory GKBolRAM(randam Power forthe master module comes 


nandolfovertheeoureateday when acces memory) and wil process upto fom 8 AV AC plugpack, Ther ane 0 
Youareaway fom bone sothatitlooks 40 MIPS (nilions of iatuctiont per seasons why vv amusing an AC pl 
Tike somebody i ail thew seca. pack rather tn De 

‘Not only will you achieve s much This IC is responsible fr contol- "Fie, wo need to know when the 
snore realistic light pattrn than with log llth functions ofthe sequencer, msn sorocrossing events occur 10 
‘switchboard (the usual method), you including music playhack ad tsi onable phate contol of th Lights, for 
Canslsobaveriscplayingtomakeyou triggering/phase contol (ee panel). brightness adjustment 

home look and sound mali occupied! During a light show, Ici reads Second, this makes it oasy to gener 
‘We'vederigaedtheswitchingsathat one WAV audio Ble ata time from — stobalaaced supply rails forthe audio 
theoretically ether mains devices (rg, tho atfched MMIC/SD/SDHC card ltr op amps (C2) A higher vallage 
somal motors) cin alsa be contolled, and plays it back using its internal plugpack cannot bw used, as Ut sisks 
tht of couse, this is dono, ‘im: digita-torssalogde converte (DAC). exceeding the op amp supply esting. 
sing’ via phase contol must NOT be The output ofthe DAC goos through "The pownr consumed. from. the 
sttemptd! Iraly i intended to be a filter which removes some of the phigpack depends upon how many 
ised wth resistveIoedssop lights: digital noise Have modal ae connected and the 


{Inside one ofthe slave units. 
Ws bascally a mains 
Sitchin Wy ander the 
control athe signal ent 
iy wir from the mast 
uencer anil Esc of the 
channels has its own 
‘vith interorence 
Suppression and an TEC 
Front panel Lede 
‘an mimic the 
‘nina output, 


‘wll SILICON eX 
swwwsiliconehip.emau 
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Constructional Project 


specifies of th light sequence, but ae 
{rough guide ith one slave module 
find eight ative ight chanel, ca 
Tbsexpectod tobe bole 2504/25. 

“The seroceostng detection is done 
hy IC1's Internal comparator This 
compares trecuced emplitndesigeal 
fromthe plugpack AC output taba 
supply all rostting aime och ime 
thay eros 

By moasuring how long this timer 
sun, 121 cam eter the etn 
feequency (SOHE or Gli). It needs 
to Know this in order to convert te 
tesied phase angle foreach light tow 
time dolay fr trie rigging 


‘Synchronised sequence 
playback 

{When the microcontralle (C2) opens 
4 WAV file fr output, i alsa looks 
Tors Ee with the Sowa cutee bath 
different extension (lag). This le 
‘contains th ight saquencing Infor 
tation which you have prepared to 
demonstrate your lighting bilianen 
(OK, pun intended) 

iti processed af the same me at 
the WAV le ie played, that they 
remain synchronised, The formation 
it contains indicator when to swith 
lights on and off, when to. change 
thir Brightness and what the new 
Tita stings aco ~ithor «fxd 
prcontag a ullbrightnes or indeed 
fading up/doven 

‘Attn appropiatetswes during each 
rmainehaleyel, IC sends rial data 
‘utover tho RI jack conneetion. The 
iscarredtooach lave module in turn 
‘whore the serial data fe latched nnd 
sie Yo detain which acs org 
ser As asonult ICL controls ights 
tn each slave madale as detained 
ly ho snquence 

"This sequence file i generated 
wth the Windows sotware we hav 
dloveloped, vshich willbe avallable 
from tho EPE website next ont at 
tho sane tine athe article contalndog 
th construction details). 

‘We vill also provide source coda 
forthis software or any user wh amt 
interstnd in porting itt other operat 
ing systems like Mac OS X or Linus 

‘Phelight sequence canbe generated 
roanualy by using tn GL neat 
Athich plat i tha masie to change 
th output ight stato i 

(r,tosavatim the conto som 
Light chattels cxn be automaticaly 


ane 


DIGITAL LIGHTING CONTROLLER - MASTER UNIT 


iga:the master unt crcl At its heart is1C1,adsPICrunning at around 4oMEa.1C2 
provides gain and tering for the audio gutput. Communication with slave units sia 
EONS, while the music and sequence data are ead from the card phigged nto CO 


rived from the music Itself aver @ 
given time period, with adjustable pat 
ometersto determine how it bohaves. 
‘The rerult can be used aris or can be 
further edited to your satisfaction, 


User interface 
‘Thr babaviout of the master module 
ie controled in two ways. itt te 
Aolsul sting are specified fa tbe op- 
tional confgurtion Bo wich toed 
tthe MMCISDISDHC card. 

‘This allows you to determine 
‘whother the music Blox ae played 


back in onder or randomly, which le 
tostart with, whether playback stats 
immediately when power is applied 
or sonst be triggered manually wad 
Sveral other options which conta 
the slave unit's behaviour (more on 
thos later) 

‘ute control ofthe mstermadule 
iemade via hs infrared mots conte 
Available functions includ stoppin 
‘artiog and passing playback, chang. 
jog uo tracks adjusting the volume, 
laving a specifi track, changing the 
playback order and son. 
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Constructional Project 


esuore 1 


‘Tho datault remote control codes 
are aot up to suit commen universal 
remotes, but they can lao be changed 
using the configuration Be, 


Cabling 
Wo chose Cats eable to connect the 
lave modules because tis readily 
fvallable ia variety of length, ean 
be made to length, hasan appropriate 
slumber of condor (eight) ands 
\woatherproat 

“Thi should enable constructors to 
casly connect multipin slave modules 


in differnt locations to canta large 
tray of lights 

‘Because the serial datas buffer by 
oc slave module, this dows ot Kant 
{he otal able longs ind so 20m cable 
‘ona btwwoen nach unit are posible fn 
{act longer cal rune may work Bn, 
‘hut 30m sthelongest preformeddeable 
that is commonly available 

Ourtost setup isas follows, Weran 
4.2m Cat patch cable from tho mater 
fit toa wal sock which was Wied 
{o another wall socket approximately 
‘vm away Including the verte une 
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and other diversions tho actual ean 
‘nat last 250m, We ha conaetod 
{5m Cats patch cable fom the other 
teal sock othe slave uni 
“Thoee worn no appaat serial data 
crate aver this distance, andthe vot 
dropen theeVline was accoplable 
(8 litle over 100m with all eight 
Hightson} Four such cablerunsyvould 
produce tal of around 400m 10 
ov loss on the 6V line. 
typical dovice characteristics, this wil 
leave gh enough voltage a tho last 
savoto reliably tego its ras, How 
ven, to bo safe, it best to keep thn 
{ota cable run under Sm if posible 
capecialyifwal sockets are involved 


Firmwat 
While the hardware of both the master 
tnd slave modules is fairy straight 
forward, the software soquired far C1 
to perform all these tasks is complex. 
We will not go into goeat detal inthis 
atile; however, the source code will 
be available for dawnload, along with 
the HEX file, 

‘During playback, both the WAV and 
sequence files are read off the MMIC/ 
SD/SDHC card synchronously, i, the 
software wats foreach data packet 
rive. Therefore the othr functions 
‘which must be handled simultane 
tusly DAC outpat, infrared sensing 
zero crossing detection, phase conta 
‘te must be interrupt driven 

DDinwct memory acres (DMA) is used 
forthe DACoutputand SD card acess 
to imprave efficiency. 

Attumber ofsotware modulesare- 
«quited to enable the various functions 

‘These include the MMC/SD/SDHC 
card driver, FAT file system support, 
WAY file reader, DAC drives, sample 
rate and clack xpood setting func 
tons, infrared decoding, mains phase 
synchronisation and sevial output 
audio state playback logic and slave 
hain longtt sensing (which uses the 
internal ADC) 


Slave controt 
“The reason that the software caleulatoe 
the numberof attached slaves is that 
there are only one or two, it ean use 
the Lownst possible serial fequency 
(72kH2) and only neods to transmit 16 
hts (ane word) per tigger paint 
‘With three or four slaves, the serial 
feequoncy is increased to kHz so that 
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DIGITAL LIGHTING CONTROLLER - SLAVE UNIT 


IAC to 8 and 
alae triggering 


through the optocoupler LEDs (OPT 
lers and triacs are bath equipped with suubber networks to 
EM ICA buffers the serial stain ta the next slave ual 


32 bits (two words) can be transmit- (256 levels. the trigger point used microcontrollers jo easier, as it can 
tod at each tigoe post and will bv fora given light Is there, fe, ti toreolhensendth tiger even fr sal 
finished before the next tigger point rapidly toggled back and forth ts give tiplelightsogethortn asingle oman 
is reached, infeemodiate brightness levels choosing when to tigger a given 
‘Those trigger points aro spaced up- "Because of the flament het por teac. the microcontroller also takes 
peeximately hall w milisecond apart sistence and the persistence of our account of the fat that the axsount 
and there are up to nineteen tigger vision, this pid eightness variation of power delivered docs not vay lin 
Points per mains half cycle. tn order is not visible. This scheme reduces early with the tigger phase ange. I 
foallow forsmocth brightness contol the requited sei rate an makes the has a lookup table which allows it 
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ae 
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(mac SW eHING CIRCUITS 1-7 i 
NOTSHOW N) 


Warehitee 


calculate th percentage of fall power 
that ight wil renive foreach given 
tego porto 

"This ie compared to the dosed 
brightness lvel and tho ‘itor exon 
from the last trigger event in order to 
‘lula the appropriate rigger point 

ca thn master module senso 
soains zoo coosngevia il AC plagpack 


supply by foul i assomaes that the 
Slavommodulsareall onthe samo‘maine 
wer psn that ion. 

Phe wil be trun in th vast major 
lity of casos, a8 most residences use 
‘single phase forall powor outlet, 
‘While possible trun th control 
ler across ‘vuliple phases (indeed, 
the satware an andi this) a the 
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interests of saloty and simplicity wa 
dont recommend operation on mar 
the toe pee 

“Another configuration option which 
affects slave bobavius is thw lament 
preheat cont. Filament probeating 
fans that when lights ae of, it 
power will nt drop to naa, 

Instead, the Blaments age run ast 
ble sed bat which sone tha ig 
repetition surge curzonts ato largely 
eliminated when they eebeing armed 
tna il oquesty 

‘Two options are’ provided, One 
spectios which outputs have lights 
thot require flannoat preheating aad 
the oer determines wat poring 
af full power ix delivered daring tn 
slstat 


Circuit description 
Refer to Fig? forthe Master Unit i 
uit diagram Power fram the 8V AC 
phigpack is delivered vis CON}, thon 
fected separately for two supplins 
Diodes D1 snd D2 forma fllawave 
waltage doubler, charging the two 
‘7 ter capacitors to generate nn 
Uogulated split supply of approxi 
tnately 213V. This ie ued Yo poser 
tho op amps 

“At the samo timo, diode DS bl 
wave rectifier the AC input, charging 
S22 Blter capacitor ortho digital 
‘ppl. This ix repulsed to. 6V by 
Ect and powers the optacouplors 
inthe slavemadulos, 

Ie is further rogulated (by REG2) 
down to 3:1 forthe remain dig 
‘tal components including microm 
teller and he digital ogi in 
fave modules 

“Tho GV ral voltage is dropped by 
diode Ds, and thea further by thn 
3000 resistor to provide a 4.8V to 
S50 supply for the infrazed ceiver 
(hb). This assum that ie cursent 
consumption inin the range of 0.5m 
to", SmA, which stb oe rscelvens 
specified inthe parts list. Tho 30001 
fsstorand he 100a eapactar Ber 
its supply 0 that any digital ste 
ing plies do not ipso its internal 
ample. 

in and pin Sars connected tolCt's 
internal vag compara, eis 
sed fr tain snocrosing detection. 
‘TheACinput voltage is divided witha 
1301 si) by tho 27ksband 30 erie 
connected mito, rsultingina 0 SV 
{o.11V AC sinewave at oi junction 

‘Two akitveistors hold pin of Ch 
st approximately LSV (bal the. 3 
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Phase-controlled triacs, 
serial data 


In essence, this Digital Lighting Control 
ler can be thought of as a muli-channel 
light der, al under the conto of the 
<SSPIC micro, which in turn is responding 
to commands writin forapariculaplece 
‘ot musle stored onthe SD card 

[But how do the "ight dimmers’ work? 
Just the same as the ight cimmers in 
your home, they are based on a ac, & 
four-layer semiconductor device that can 
switch high voltage AC. When triggered, 
a tiac stays on uti the volage across 
stops to 2er0 or aversos. 

‘We vary the power fed the taps by 
triggering the tac ear or later in each 
rmainshal-ycle;the more power the lamp 
‘gets, the brighter it wil be. This is known 
fs phase contra as we ara varying the 
parton ofthe mains waveform which the 
lamps receive 

“The accompanying diagram usratas 
trac triggering on 230V AC mains wave- 
forms, 8, Band CA corresponds to high 
power since the Trae ion fr most of the 
{ime. Beoresponds to sight less power, 
as the rac is viggered later in each AC 
halfeycia.And C cormeponds to the ow: 
est power normally usedin the Controle, 
equivalent ta the “lament preheating’ 
relerred to elsewhere 

[Note that while oniy three triacs are 
epicted here, the Controlar can drive 


the diagram is edt the seria-to-parallel 
late (1C3) and the traling edge of each 
Gata pulse defines the start of a gale 
‘signal fad to each tac Each triacs gale 
signal (tigger ison forthe time between 
successive serial data pulses or around 
(0.5ms. Each tiac stays on forthe rast of 
the halt-eyele due tis laching action 


supply), The reduced amplitude sine- 
wave is AC coupled to pin of Ca 
bd also binge tothe 1.85V level via 
YOR str. 

For hal of ach mains wave, the 
voltagoat pin ishigherthan the volt 
Sutin aad het a th nn 
{lower ICYs compartar generaios 
2 soffvare interupt overy time this 
Changes, allowing to synchronise 
ftmor tothe aro-crossing event. In 
foalty, the voltage at pin 4 dove not 
Say ai exactly half supply because 
Sere owes back throu the 10K 


6 


biasing restr but this dows at alot 
the zno-crossing detection 

Since comparator tnd to have aa 
fleet voltage hotween their input, 
tho serocrossing detection ie only 
accurate to within about 2%, This 
taken ear of by the saftvaee wit thn 
insertion of ead sone” around the 
erocrossing point. The la espacitor 
betwena pin 4 and pin $ suppresses 
tains anil power supply noi, pe 
Stntng fale comparator triggering 

Tnfeaed receiver IROL detect ne 
feared light pulses a the appropriate 


froquoney (around 38KHz). Is logic 
level output goos straight to1C1's RAT 
input (pin). This in is configured to 
genoratean interrupt on a level change 
fod this triggers a decoding sequence 
‘whenever infrared pulses are raced. 

‘The MMC/SDISOHG card socket 
CONS is wired directly to IC2, which 
‘uses an internal SPI peripheral to com 
‘municate with the card. The MMC 
SD/SDHC card is powered from the 
rogulated ‘.1V rail, Pullup resistors 
fe provided for the card's CS and 
DATA OUT pins in order to ensure it 
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Construct 


Parts List - Digital Lighting Sequencer/Controller 


Master module 


"1 PC board, coded 870, size 148mm x BOmm 
1 front panel abel, siza 145mm x 20enm 
112:5mm PC-mount DC socket (CON?) 
115mm PC-mount stereo switched socket 
(Uayear P0193) (CON2) 
1 low profile Fu-a5 socket (Alranics P1448) (CONS) 
1 surface mount MMC/SDISDMC card socket 
(Alronies P5720) (CON4) 
128-pin DIP socket 
1 BAS7BMHz crystal (1) 
11 ABS plastic instrument case, 86mm x 155mm x 30mm 
(Alonies H0377) 
4nylon washers 
4No.t x Smm selltapping screws 
2.6mm Ma machine screws, nus & shakoproo! washers 
4 mint T0220 heatsink (Jayear HHBSOA, Alronies HOS30) 
11.9V AC plugpack S0omAs (Jaycar MP3027, Altronics 
M23) 
1/SD, MMC or SDHC card, atleast 1G8 recommended 
15cm tinned copper wire 
Semiconductors 
1 dsPICS3FJ6AGPRO2 programmed microcontaler (161) 
1"7L072 dual op amp (IC2), 
“infrared receiver (RDI) 
(dayear 201082, Altonies 21611/21611) 
4.78067 regulator (REG!) 
1 Lago 3 regulator (REG2) 
+ ean Sram LED (LEDS) 
4 1N40O8 diodes (01-04) 
Capacitors 
41 2200uF 16V radial elect. 
2.470uF 16V racial elect 
2 100uF 18V racial lac, 
410iF 16V radial lect, 
4 1QuF 16V tantalum 
147uF non-polar (NP) 


‘5100nF MKT 
215nF MKT ‘wwjaycarslectronics.co.uk 
Vine MKT \wawaltronics.com.au 
2.1509F ceramic 

2.53pF ceramic 

Resistors 

TAK 127K A111 10400 
agk0 13900 © 122006 1000 


WARNING! 
ng co oe a mins pe 


wiepemag.com. 


Slave module 
(parts for one module (eight channels] only) 
*1 PC board, code 871, size 216mm x 157-5mm 

1 plastic instrument ease, 260mm2< 190mm x 80mm 
(Gayear HB-S910, Alonics HO482) 

1 aluminium rear panel for above case, 2mm tick 

1 front panel abel, 240mm x 7imm 

4 rear panel label, 240mm x 71mm 

2 low prafile RJ-48 sackets (Alronics P1448) 

1 10Q1H SA maine-ated inductors (year LF1270) 

4 heavy-duty PC-mount TO-3P heatsinks 
(Gayear HHB525) 

5 2oway mini terminal blocks (5.08mm pin spacing) 

44.5mm panel snap-in male IEC mains conacter, 
wth fuse and swiich (Altonics P8341) 

{8 chassis mount female IEC mains connectors 
(Altonies Pea26) 

15 bue uly. nsulated 6 4mm female spade crimp lugs 

17 re fullyinsuated 6.4mm female spade crimp tugs 

4 chassis-mount mala spade lig 

1.5.3mm eyelet crimp lug 

20 small nylon cable tos 

{GNNo.t x om sall-taping screws 

22 MS x 10mm machine screws 

24 Mg shake-proot washers and M3 nuts 

210A M205 fuses (1 spare) 

4.2m mains-ated green/yellow (earth) wire 

44m mains-ated light blue (neutral) wire 

18m maine-rated brown (ve) wite 

40cm tinned! copper wire 

4Som x 25-3 diametar braglasssleeving 
(Gayear WSS508, Alronics WO852) 

GalS, Se oF 6 cable wit length o sit instalation 


1 74H1G595 seia-o-parallel atch IC (1C3) 

1 74H1C04 hex inverter IC (ICA) 

4 ULN2803 octal Darlington array (ICS) 

8 red 5mm LEDs (LEDT to LEDS) 

‘8 MOG3021 Tria optocouplers (OPTOX to 8) 
{8 BTAGT-BOOB insulated tab 40 Tacs (Tract to 8) 
Capacitors 

2 TO0UF 16V racial elect 

{8 100nF MKT x2 250 AC 

2 100nF MKT 

{8 a7HF MKT X2.250V AC. 

1B 10nF MKT X2 250V AC. 


Resistors 
Stok g47an 
3600 4 y000 
aa7a 8300. 


* Both printed crt boards are avalable tom the 
'EPE POR Service 
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The bootloader 
‘The master module fmwae inc 


rgramning ta 
When the device powers up it looks fora HEX leon the 
tis preset, te contents are read and veri, 
othe FLASH program memory. 
‘The ma program runs after the programming Is complet, 
or immediately I there is no HEX fe. The main program can 
‘reprogram the booloaer If necessary, allowing the whole 
chip tobe update, 
‘The FLASH memory is dvded nto. The bootloader resides 
atthe end of memory (addresses 08000 —OxABFE 10548). The 


‘The reset vector (wich must polat to the bootloader) Is 
within the itrruptvectar table therefore when the frst page of 
‘memary is programmed, the ese vector address is overridden, 
ithe reset vector were coupled during the programming 
‘process, eg, due toa power ‘allure, te boctaader would na lnger 
ork, Before reprogramming tthe bootcader program checks 
{Mal AC powers pretentviathe eo-crossing detection cru, 
‘The 200Fcapactor provides enough power to iish pro- 
ramming evn AC power st ate hat poi. Asia 


is not activated atthe times when IC ie not operating (og 
‘when it x penwering up o et 

{np RBS (pin 12) has a weak internal pull-up enabled 
“The card socit cones ts aed detoction (CB) pine to 
other if a card is Inserted, pulling ICY pi 22 law and 
triggering its communication initialisation rout, 


Audio output 
‘Audio output is gonerated from ICL‘ intemal 16-bit DAC 
Sani then passes tv IC2, a dual op amp. The left/right DAC 
‘outpulsarediffeential, meaning hat when DACILe+ swings 
up, DACHL- swings law. 

For best audio quality. those signalsshould be subtracted 
to form the final audio utput,IC2eand IC2b are configured 
as diffoential amplifiers with a gain af 1.2 (1340/1080), 
resulting in an output level af areund 1V RMS, 

“The twa IF eapacitars in series with the 12k0 resistors 
‘charge tothe DACs average output voltage and form a virtual 
‘round for the differential amplifier input dividers. They 
Fesult ina high-pass filter with a2d point at around 1H. 

"The 150pF capacitors in parallel with the 13K feedback 
resistors rol ff the ap amp gain to form a low-pass filter 
‘with a2dlt point around 8OkFz, 

‘This active filter mmoves much of the bigh frequency 
switching noise from the delta-sigme DAG architecture 
‘which ix mostly ahove 2MIs (for CD quality audio). 

‘The output of each differential amplifier ix AC-coupled 
to make itground-releronced, then further filtered with a 
passive lve-poss AC filer, consisting ofthe 1000 resistors 
Sand 15nF capacitors. This is more effective than the active 


2» 


filter at roquoncies above bandwidth (2.22 this 
sin suting) which canbe caupied vi the 150pF capacitors 

"The 1000 resistors als isolate IC2s pts from any 
‘able capacitance and provide curentIniting should the 
‘ups be short to ground oo wac ther, CON2 ithe 
Studiooutputconneetorandaceepts' mm strc ck plage 

Cyst X1 provides a rsferoncefrequney 1 IC foe tn 
DACtianing.Thisallowsitta operate the DACata frequsncy 
‘ery close othe sample sate of th fle bing played back 
IC operates at .552MELx when the audio sping ate 
ie 4a kl, 23,008 (hall rato) cr 11,0254 (quarter 
zate). This is divided by 14, 28 or S6 to provide the DAC 
‘oversampling clock, which eves the sample rate, Tho 
Sample ate errr is less than 0.1% 

‘Altmativly, ICL operates a 20.996Ma for sampla 
sntos of x, 24K (al at) or 12K quarter rat) 
‘This is divided by 82,26 or 13 (ropectivnly, emulting in 
‘actly 64 tans th sample rate, For 2288 sample 
thelock is 38.012Nend thedivideris39, also resting 
invan exact DAC clock 

While IC runs from the 2.V supply tx core actually 
rns at 2.5, This is gonorated by a internal regulators 
tutti tered by th 1 tantalum capacitor connected 
Tht pin 10 al pia 20. : 


‘The master module communicates with the slave() via an 
{pin RF-45 connector, CONS. This provides the low volt 
age slave power supply. serial communications and slave 
‘chain length sensing, Ie provides the 2.3V for the slave 
digital logic (pin 3) and 6V for driving the optocouplors 
(pin 6) plus a comman geound (pin 8) 

‘The-saoie connectors used forthe serial communication 
‘with data (pin 8) and clock lines (pin 4). chip select/latch 
(pin 7) and master clear (pin 2). Pin 1 is for chain length 
sensing and is used by the master module to determine 
how many slaves are connected. Each slave module has 
resistor between this pin and the 2.2V supply, and these 
forma voltage divide in combination with the 10E0 resis: 
tor on the master hoard 

Each serial output has a 1000 resistor between the mi 
‘cocontroller output andthe connector pin This combine 
‘with the cable capacitance to farm an RC tee which helps 
to limit reflections and ringing inthe cabo, as well asre- 
ducing electro-magnetic interference (EM fom thecables 
by limiting the signal rise and fall times. 

‘Normally, Cats cable is used for high speed network 
signalling and the tcisted pairs in the cable age driven 
Ailorentialy. This allows fer high speed communication 
‘with minimal crosstalk and interference 

Howover, we are not using differential signalling, so we 
rus limit the serial speed tn onder to mintain suficlent 
signal integrity. This s not a problem, as a serial clock of 
200kEtz is euicont for this application, 

LEDI provides the only dizect user foedback from the 
master module and is driven from pin 2 of IC Itcan be 
turned on ar offset toan intermediate brightness or ashod 
at various rates to convey different information tothe use. 


Slave module cirouit 
‘Thoslavemodulecieut(Fig.8) ecoives serial data fom the 
raster module ta contral when each of the eight triacs are 
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triggered during each mainshalf-cyele, A 74HCS95sorial- 
torpaall atc IC(ICS) dnt sil data. Each afte 
incoming inns is trminated with a 10k vsstr to lp 
to drain the cable capacitance whon a in is driven low 

‘Tho latch drives a ULN2003 octal Deelington transi 
tor array (ICS), which acts a @cureont buffer ta provide 
sullciont drive strength forthe optocoupler LEDs, These 
Spacey (PT Tw OTOH pron Ft 
they isolate the Low voltage signal side ofthe eect fom 
the male ideso tht lta voltages cannot be conducted 
back tothe waster module ovee the Cat cable (or shock 
somisbody touching the connector). 

‘Second, they make triggering the triacs may as ll hat 
is quite is for suclentexzoat to pas ough Ue 
intortal infeered LED, The inimum guarantecd tegger 
Crtent is 15mA and the 7410308 i not sated to provide 
this much carson directly hence the Darlington aay C3) 
‘Whom an output fom IC gors high, the Darling in C8 
sinks curt vaits associated LED, 47Qsuroszeastorand 
‘plocouple fom the 6V ral 

"The sortase voltage dop across each Darling at 
15mA fe 1.0V. forthe LED sround2 5’ and ibe optacoupler 
1.3V. With athe BV supply rll at 8.7V (du to regulator 
folnrances and cable drops), this means thatthe oltage 
cron ch 470 resistor willl 0.7Veoslting in very clone 
to 15m through the chain 

1s very unlikely that any particular nit wall havo all 
‘worsens pats, 20 in tality thee Se fr mang for 
‘oltage drops across the CaS cables, Since the tia ae 
‘nly triggered for around St ofeach sonns bal-eyeto, the 
{th bypass cepacitors inthe slave unit should prnvoat 
exnasive drops on oer ral 


‘Triae control 
‘When the LED in an optocoupler is turned on. its small 
infernal trie wil conduct bidirectionally. This allows 
‘current to flow from the incoming mains active Line 
(Live), through the 4700 and $60 series resistars and 
then inta the connected 40A triae gate. This will tig- 
ger that triac, which will conduct for the remainder of 
the mains half cycle. Thus, the earlier inthe half eyele 
that the trinc is triggered, the higher the RMS current 
through the load. ‘s 

‘Because tho triacs have a latching action, the tigger 
‘current daes not need to be provided for very long, Each 
trigger pulse laste for around 0.6m, 

‘The 47002 rsistors and 417aF X2 capacitrs at wach opt 
‘couple et to limit the mite of change of the voltage across 
iteintemal tia, ithey function asa snubber. This prevents 
‘spurious triggering ofthe internal tia [and hence the as- 
Sooiated 40A tiac] due to mains noise or electromagnetic 
intertorence, 

‘Similarly, the 390 resistors and 10nF capacitors con- 
‘noctedin series across nach BTAA trac limit the dV/at ate 
cross the sta terminals to prevent uniatentional tigger 
ing from mains supply noise and such, This is especially 
important when the triacs driving an inductiveload, such 
asa halogen transformer. as the switch-off spike when the 
Toad ie disconnected can easily rsult inthe trac being 
triggered atthe start ofthe next cyele when itshould not be. 

“The 100y/H inductors and 100aF X2 capacitors form an 
{EC flter, which limits the inrush current tothe load when 
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the associated trac switches an, This is primarily to pro- 
vent magnetic radiation from the mains leads connocting 
‘each load, which can be quite severe when applying phase 
‘control to lnads such as incandescent lamps, Ths is dus to 
the high inrush eurrents when the Glam ix cold. 

‘While each tacts rated at UA, the catire slave mod- 
ule is powered from a 10A input socket with appropriate 
fuse, In addition, other components in the mains power 
path (such asthe inductors) are rated at 5, so this isthe 
maximum current per output, 

“There are two seasons why we are using 40A triacs. de 
spite the much lower continuous rating. Tho fist is that 
‘when an incandescent lamp is switched an from cod, its 
flamient resistance isa ot lower than when it iatoperaing 
teanpersturs. A-230V AC 1S0W lamp ean be expected {0 
‘have an overall esitance of around 29002 a full povee. I 
‘ill therefore draw about 250/350=657mA RMS. However 
‘when tho filament is cold. eg when switched an intially. 
the resistance ean be 10% ofthis or less. This will mult in 
fn instantaneous current in excoss of 6A. and even higher 
far larger lamps or several in parallel, 

Even higher currents can occur when a PAR (parabolic 
aluminised reflector) light fils. The filament can become 
disconnected at one end and flail around, posslly short 
ing against thn support wites. In excess of 108 ean flow 
‘before the stem fuse blows, We don't want to burn aut w 
trinc under this condition, so we have made sure that they 
‘will survive such an event 

Onefurter polarons: ony ach 
‘certain isitum current flow. In the case ofthe BTASY 
thisis no moro than HOmA. This isthe reason why we have 
‘ced man od of 25W pr output Others 
‘arly orlate in the mains eyelewhen the instantaneous mans 
voltages relatively low the trac may filto latch, 

Jinan incorrect brightness level on that output 


ling 


Daisy-chained staves 
‘Tho remainingeireuitry in theslave modaloallows forslave 
dalsy-chaining. Upto four slave modules can be connected 
tom aingle martor module, To ensure thatthe same length 
‘of eable can be run between slave units at can be used 
hotwoen the master and the first slave, we buflerthe serial 
Signals using 74HC0M hex Inverter IC (1G) 

"The SCL, LATCH and MASTER CLEAR signals aro 
pessed through directly from one slave to the next. Each 
{rinverted twice, in otder to buffer the signal but pre 
sorve the polarity. As with the master module, there are 
41000 series resistors between the buffer and the output 
yas, 

“Thosorial data stream itselfcomes from the Q7" output af 
{C3 and via another 1000 series sesistor. The output from 
thie pin sdolayedby eight clocks relative to th seetal input. 

‘Ag aromult, when 16 or 22 data bits anv shifted through 
th slave module chain, each serial latch ends up with a 
dlilferent set of eight bite ~ the frst slave latches the first 
‘ight, the second slave the second eight, and so on. This 
allows the master to control each slave individually with 
‘single serial sequence, 

“That's i for this month. Next month, we will show you 
‘how to build the master and slave modules and explain 
how the firmware and PC saftware works. We will alsa 
provide a location ta download the PC suffwar. 


Just place the 
board you 
need into the 
Innovative new 
socket 
and it's ready to work right away. 
Adding 0 your 


device was never so easy, 


In the September issue, we published 

the details of the ultrasonic driver for 

this project, which is housed in an IP65 case 

for safety and protection from water ingress. 

This month, we describe how to encapsulate the 

ultrasonic transducer so that it is completely 

safe to handle. Once it is encapsulated it will operate reliably, even if 

it is submerged in the bilge of the boat. Plus, we sign off with a forum 

of some readers FAQs (frequently asked questions). 
AKE no mistake, The drive voltage applied tothe 
Gunes in thin projet nemo tngive yea 
seven oleic rk 

1 moana paafal experince hare, bring innat- 
ently touched thy top f'n exposed tranatincer while Preparation 


ng “Tho fist to 
sd Was solely due to my own shown opp 
‘capacitance t earth, since only touched part of the 


reagon, wa have come up with aw 
‘encapsulation ofthe transducer, 


the bill of materials 
plastic plumbing 


ble from plumbing ct 
Tris described as a'S0mm BSP male valve socket’, BSP 
stands for ‘British Standard Pipe" and you will ind itis 
the same SOmm coarse thread as on the outlet pipe for 
your toilet cistern, 


‘rcut with ane fig 

ithe total voltage fad been applied across both my arms, 
for example, Tight not haveboen hereto write the second 
part ofthis article. Sa you have been warned! 
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“The largest outside diameter thn transducer ix close 
to 44mm and therefore is a close St inside the um 
snaller inside diameter of he nominal Simm mala valve 
socket. The fist stop inthe procedure Is to use w asp 
fr coatse fle to crate a flat on ane side ofthe plastic 
fiteing This noeds tobe done toslighty reduce the wall 
thickness of the fiting so that we ean mount an TPE 
‘65mm eable gland on i 

‘Gace tho Nat hasbeen led. you need to drilla 12mm 
hale in the centze ofthe flattened section ta take the 
6.5mm cable gland. When Sitting the cable gland, you 
will also noed to chamfer the plastic aut on two sides 
so that i lakes up enough three 

ase a length of the 2-core black sheathed cable 
through the gland and strip the wires asshown in Photo 
4 The longth should be sufficient to be neatly routed 
from the mounting position of the ultrasanio driver 


Bill of materials — 
encapsulated transducer 


1 piezoelectric transducer (Jaycar AU-SS56) 

1 black plastic flange washer 

+1 50mm &SP male valve socket (HA-PO175050 oF 
Vinidex equivalent etc) 

1 IPS 6.5mm cable gland (one ofthe 
tha whole projet) 

~10 metres 2-core black flasble sheathed speaker 
table (s08 text) the same cable should be used 
forthe DC input to the ultrasonic driver box. The 
‘exact amount will depend on the length ofthe 
boat] (eg Jayear WB-1754) 

1 small ja of paroleum jelly or Vasatine 

1 40m! tbe of non-hardering siicane grease (og 
FocA-Tap waterproof lubricant) 

1 plece of melamine-coated or Formica-coated 
Pyneboard or MDF (say 150 x 200enm) 

12509 pack of 2-part polyurethane potting resin 
(Gletrolube UASOG7) 

1 spray can of slicone mould release (Electolube 
BAS400) 

1 pack of 8 Weld high temperature 2-part epaxy 

5 tmm-thick black plastic ‘spacers (sae tex!) 

4 stainless steel seltapping screws (lo attach 
tutrasone ever box to bulkhead in boat) 

1 small piace of cling fim (say 150m square) 

1 plece of coarse-grade sandiemery paper 


required for 
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Constructional Project 


ronepueet ae Dea) 


Fig: preferred transducer 
‘mounting positon for typical boat 
hulls Ctatnarans would require ane transducer and 
driver for each hull; boats lange than 1am cou 


Photo 4: next, we passed the end ofthe flexible 2-wire abl require three or four systems, 
through this cable sland, leaving plenty of fee wire onthe 
Inside. Leave the gable land nuts loase at this stage allow 


the cable lip ina to the planned mounting position ofthe transducer in 
the bull 
‘We suggest that you make the cable length at least 
aan; peshaps more fora very lange boat. You eaa always 
shorten iat the time of installation. Solder tl 


the traneducer, as shown in Ph 
‘When the transducer Is positioned inside the plastic 
ve socket and finally enespsulated, wo want 
lating material te 


jena more than Imm thick c 


fac af the transducer therfore the trans 
‘up Lm above the bottum ofthe sucks 

To achieve this, you will ned ta glue some pieces of 

black plastic imam thick to the face af the transduce, W 

used Loctite Glass adhesive which curs on exposure ta 


daylight (ultraviolet) 
‘Wer glu fv pi 


sk Si rains 
That 3th em ated, wien toed ope, 
Ils comply wan catty ptt ote sae 
‘cable from the driver unit, The recommended cable is double Eck Mote eee 
SENGtLH ec pot ge wars ke or 


fnsulated but sil highly xi, ; 
the encapsulation proce 


This lange irastandard unit used on plastic water tank 
installations and will eventually be used to secuce the 
rncapaulated transducer to the hull of your boat, 

For novt, we need to drill four 4mm holes to take 6G 


atached toa piece af melamine coated ar athorviee sealed 
MDF or pynrboard. Before you da that, place a sheet of 
linglmbetwoen the flange andthe baseboard. asin Photo. 

Note thatthe screws plastic 
flange will be re-used when the ultrasonic driver unit i 
installed in the ul of the boat, 

Having crowed the flange tothe baseboard, pray in 
the thread of th Biting and the cling wrap with Electrol 
ube DAS silicone mould release as shown in Photo 

Make sure the elingiln is taut and has not be 
sinkled by the mould release spra 

Screw the male valve socket, with transcucer attached 
hy ite Toad, into the black plastic lange. Do not over 

ten it Younow have 


Photo 6: nox, we saldered the two bared ends ofthe cable to 
the lags om the side of the transducer (disconnect rom the cur jigfar the encapeulation 
driver ual est). Make sure these solder jolts are good'uns, Th transducer should still outside the val 
‘because once ptied, you won't be able to get at them! ocket, as shown Photo 10. 


Fons ur 108 
cit Goasone 
pete NBDE Ma 


Risnowclearwhy we need thesilicane mould release 
ray. We need to be able to detach the ange from the 
rntducer/valve socket ater encapsulation i complete 


Mixing the potting compound 
Wornow me the encapsulating compound. This quis 
be 260g pack of Electolube USO part polyurethane 
‘esn-Reomosinatoughplasicpauch, which putitioned 
tatoo compartments forthe sin andthe harden, 

‘You ned toremove the plastic iting from he pouch 
snd thon mage the two syrupy liquide together Knead 
slr bg around for wera minutostothoroaghly 

Follow the instructions on the pack although we 
found mixing tok quite alot longer tha the instruc 
fions specified (profably becenae st wan mater cold 
September day when we dit) But wwontlly we were 
happy withthe mix consistency of runny graae 

Now poura small amount ofthe misao nt tha 
walvutsackeso that it overs th bottom sueface by a few 
mullimetres, Then insert the ransduce face dowa into 
the valve socket and ps ial the way dovra. Reno 
ber that we want the encapsulation on th face ofthe 
transducer to bo only tm thick, Hat all possible, make 
Sure tha tho taasdlucer has equal clearance all round 
inside the valve socket. Phato 7 sbows thi larly. 

‘When you are sure that the transducer is carey 
positioned, push the leads dawn 20 that they wall bo 
Fully covered by the sin, 

‘Thom pou in more rosin uni ts Lael is ust lone 
(say amllimetre or so te ip of the valve socket. Da 
ot Hil ito tho brim, otherwise it will overflow asi 
\wacms and wsponds slightly during the curing proces 

Leave it overnight to cure. Tho ambient temperature 
should preforably bo more than 15°C, otherwsn the 
‘iting process wil taka too long. 

"The cured resin i ot eally Bard — it as soma give 
it you preset witha gernail. When cured, move 
th four screws holding the lange ta the MDF andi 
iff t should con aeay easly. 

‘You should bw abl to pol the cling fl off tha face 
oft Snibed transduce, lsving a nie loan smooth 
Surface, Tho asked tanadacoe should look ike tat 
shown in Phota 18 and photo 16 
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Installation in the b 
“There are two steps to the installation in a boat First, 
determine the optimum position, and install the trans 
ducer, Thon select the location forthe ultrasonic driver 
‘unt (ast mont) and instal 

"The driver ease needs to bo mounted on a bulkhead 
‘or other postion where itis unlikely tobe splashed or 
finmerse in any water which may be inthe bilge, We 
will discuss installation of the transducer frst 


‘Transducer location 
Avahown nthe digas of Fig, the encapaulted trans 
chur must be estallediaside ths bull, earth runing 
fn (i, propllee and rdders). On ts bot shown 
the phot, the transducer va installed inthe laut 

under the lor of the ransom. Fist you must find aul 
‘bloat section ofthe ll onany bouts, his will oto 
‘sy. Try positioning th Mack plastic lange wit 
the trasdaes itl) umber of postions to pt tho 
bet spot et ut now go tong the steps fr instalation 

Ung conse sandpaper and asandinghlockroughon 
tha fac ofthe black plastic Sang, asin Photo 17. Wo 
vant good sey” fr the pony resin 

‘Use the sandpaper and sanding block to thoroughly 
scour the fll position swhere th black ange ist be 
touted. Photo 1 showsthe plastic lange temporarily 
tn postion on the hull ator st has been sand. 

By th way it is esental that the mounting area for 
th ange mast beeen andy nd fn rom cast nd 
sas And af course, there should be no possibilty of 
ésporum obilge water while the spr resin sung. 

Mix a quantity of f-8 Weld High Temperature 2-part 
peng rete. De oot ute Arad cr any other spony 
tices, We vant ta eto af a eae long-term bond 
{othe null eich wan't lt go with constant ultrasonic 
‘ibratin, See Photo 20 

‘Apply libra coating of pteoleum lly (or Vaseline) 
to tht thea! ofthe plastic ange, a i Photo 18. We 
don't want any epoxy resin to adoro to tb threads 
otherwise the fange will not be usable 

‘Apply the mixed npoxy sino theroughensd surface 
cof th flange a in Photo 21, Then press it down onto 
tho previously propared section of ths hull. Leave i ta 
fet for 24 hours the water (an therefore the hull) is 
ery col (og midwintr), leave fo longer 

Some adhorve will probably ooze out from under 
tho flange ~ outside the lange it doesa’® matter too 
such (apart from aesthetics) Inside, though, i should 
Iie eazoully cleaned away without getting it on hn 
threads so that the transducer (when fted) will not sit 
prod ofthe bul 


Installing the driver unit 
‘The next sep i to install the ultrasonic driver module 
(last month). Its 165 plastic case has provision forfour 
‘mounting screws. To fit them, you need to emave the 
transparent lid of the case and position the nt in the 
spot where itis to be mounted. Proferably. it should be 
‘ona vertical bulkhead above the waterline say betwen 
the engine compartment and the lazarste, 

‘On the boat in thn photos, this was not possible, so 
it was positioned on the horizontal beam which carries 
the hydraulic drive tothe rudder (Photo 23), 
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{is most important thatthe ultesonte driver unit be 
mounted abave any likely spray or splashes from water 
in the bilge. On no account should you dill holes in 
the hull to mount the ultessonfe driver ~that cartes tao 
such risk of you delling right through the hull 

‘Photo 2 showstheullraconie driver ning mounted in 
place. Use stainless stl crews ~ you can recycle those 
You earlier used to make the encapsulation jig 

Having mounted the ultrasonic driver in place, we 
now need ta postion the encapsulated ultrasanic trans 
ducer nest ta its mounting flange inthe hull of the boat 
Inevitably, this will involve running its cable through 
inaccessible holes in parisof the boat structure. I'youcan 
nun the eable nox to existing cable. so much the better. 
Lace the cable into position whore necessary It should 
nt be allowed to fap about ar hang in lonee loops. Re- 
tember that boats experience severe vibration, and we 
ddon't want the eablo to fal in the long term (Photo 27) 

"You may have to drill holes in bulkheads ta run the 
transducer cable through. Make sure those holes do not 
have rough edges which can chao the cable. I they do, 
At suitable grommets 


Meanwhile, back at the hull 
Now thatthe FB Weld has cured, we can saturn to the 
transducer mounting 

ist, iborally coat the face ofthe oncapsolated trans- 
diycor with a non-haedening groan. Thi i applied to 
fill any voids whom thn traducer housing i rowed 
down int the Mange, 

olor csowing in tho transduce housing (a conven- 
tional clockwise thread), twist the housing antielockvise 
the same nisber of turns ai takes fo sre iin 30 
thot when the transducer is installed, the eabl isin its 
tatu! (ustwistnd) postion. Do aot averghten R but 
take sure tht its tight enough that I snot likely to 
shake loose over time 

‘Make sue tat the transucer able is nna rote 
snl eanot possibly intrtorw with tbe operation of any 
‘moveable pars ich ath rudder gar. 

Finally, you nood ta make the supply connection to 
ths house battery. gin la and anchor te supplyeable 
svcurly,Thete is ao ed to tan in-line fuss base 
thore is alroady a 3A fuse on the PC board 

‘Note that since gp makinga permanent connection 
tothebattory, stmt have aflont charger or preforably. a 
Sesat charger ao that is alwaysknptehatged. 

‘When posters applied, the green LED can be seen to 
be glowing through the tsneparent id of th case. 
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Ultrasonic Anti-Fouling FAQs 


‘The first article on ultrasonic ant-fouling for boats has 
‘prompted a deluge of questions from readers who could 
‘hot wait until the second article. So here are the answers, 


Q: How big a boat? 
AcThe single transducer driver and design presented hare 
is suitable for boats up to 10 metres long. Langer boas, 
say up to 14 metres, will require two transducers, each 
‘wih ts own driver unit. Boats bigger than 15 metres, say 
up to 20 metres, will require atleast three and maybe four 
Vansducers and drivers 


Catamarans upto 10 ees long wll require a separate 
\ransduver and driver unt for each ll 


Q: Do Ineed to cut a hole in the hull for the 
transducer? 

‘A:Detintely not the encapsulated transducers mounted 
‘na flat surface inside the hull Fara boat up to 10 metres 
the transducer should be mounted near the running gaar 
(ie, propellers and rudders) so that Wafers maximum pro 
tection ftom marine growth. 


: Is ultrasonic anti-fouling suitable for all 
boats? 

‘Ultrasonic ant fouling relies on one or more transducers 
‘mounted inside he hullto excite Wat varous frequencies in 
‘order to dierupt the cel structure of algae. works wall with 
‘mata hulls such as aluminium ard with fibreglass hull, 
‘does not werk wth ber hulle as the timber isnot a good 
‘conductor of ulrasonic energy The same comment applies 
toferro-coment or fibreglass hulls witha balsa sandwich or 
‘ther composite construction (9, closed-cell PVC foam), 


@: Does the ultrasonic anti-fouling unit 
present a risk of electric shock? 

‘As staled In the cult dascrintion, the ultrasonic 
wansdver Is driven with peak voltages up to S00. 
you make dict canact with the cre or th ula 
Sonic transducer there is a very high probabity that 
you wil recehe a svoroelecre shack. Thats why the 
Wansducer itself must be completely encapsulated in 
4 plase fing, ae desorbed elzowhore in this aria 


: Is it necessary for the boat's hull to be 
cleaned of marine growth and convention- 
ally anti-fouled before the ultrasonic anti- 
fouling system is installed? 
‘AtUtrasonicant-ouling i unkly to kl hel ih om 
iuses already attached lo the hull. Nor wil it cause them 
to detach fom the hull, Hence, there Is no alernative to 
having the hull sraped and water-Sasted to clean of al 
existing marine growth 
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‘And tits already on the sips fr such cleaning and 
‘ther maintenance such as servicing outboard legs and 
replacing sacifcial anodes, tprebably makes sense to 
have conventional antouling paint applied, although 
this may be regarded as optional 

\We should also emphasis that, no mattor hw otc: 
tive ultrasonic ant+feuing may bein keeping the hullclean 
‘af marine growth, wil stil be necessary ta do regular 
maintenance such asthe already mentioned servicing 
‘of outboard logs (n case of boats with inboardioulboard 
motors) and replacing sacrificial anodes. 


(@:Will ultrasonic anti-fouling keep propel- 
lers, rudders and other running gear’ free 
of marine growth or is it still necessary 
to use anti-fouling compounds such as 
PropSpeed? 

‘A: Utrasone ant-fouting should beep props.and rudders 


free of marine growth. Overseas experience with com: 
mercial nits has shown this tobe the cate. 


Q: Does ultrasonic anti-fouling cause 
Increased electrolytic leakage currents 
(electrolysis) and thereby increase cor- 
rosion on boats? 

The ultrasonic ransducee and driver unt are installed 
entirely within the hull ofthe boat and the ultrasonic 
‘ransducer sells ranslormerdrvan and is campltaly 
‘encapsulated ta provide a high degre of Insulation, 
‘There should be no leakage currents at all. 


Q: Does ultrasonic anti-fouling harm fish 
or marine mammals? 

A This system causes no harm to fish of to marine 
‘mammals Fish cannot hear i and while marine mam: 
mals certainly can perceive and respond to ultrasonic 
"Signals, they are nat harmed in any way by the relatively 
low power vals which are lial tobe radiated by the 
hull athe boat. Furthermore, the signal aves are much 
lowor than those directly radiated by depth sounders 
and fish finders 


Q: Will | be able to hear the ultrasonic 
anti-fouling unit in operation, especially 
at night when the water is very stil? 


‘A: Unless you are a bat), you cannot hear ultrasonic 
lrequencies directy. However, the transducer and the 
diving transformer do emit high requencies and clicks 


- continued 
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Ultrasonic Anti-Fouling FAQs 


alow level These are actually sub-harmonics of the 
trasonic signals and ara mast avdent asthe frequencies 
are continuously shitted up and down over the operating 
spectrum. 


However, ance the unit is installed, you will only be 
able i hear these sounds, fat all, by placing your ear 
‘rectly aver the ulrasonie driver or over the transducer. 
You might alsa be abla feel some sight vibration ofthe 
transducer itll 


@: 1s ultrasonic anti-ouling equipment like- 
ly to cause damage to the hull ofa boat, es- 
pecially those of fibreglass construction? 
Will it cause osmosis or de-lamination? 


‘A: We know af no research into this tope and while it 
‘uldbe suggested thatthe continuous, abel low-power, 
Ltrasonie vibration a the hull could ead to delamination, 
such ulrasonie vibration i extremely low In amplitude 
Compared with the severe hull vibration caused by 
propellers and diesel or petrol motors when boats are 
‘operating al high power, especialy when ‘on the plane’ 
Furthermore, hulls are placed under very high stresses 
when boats are being pounded by heavy seas or are 
repeatedly slammed though waves or hing wakes of 
thar boats a speed. 


Many older fibreglass boats, say more than 20 years 
ld, are subject to osmosis and de-lamination. Repairs 
fare rouine bul expensive to cary out and the boat must 
be out ofthe water for many months to ensure that any 
wala rapped in hull laminations is removed, 


Ha boat was fitled with ltrazonie ant-ouling and 
alter years of use, there is subsequent evidence of 
hull osmosis or de-lamination, it would be impossible 
to determine itt were caused by normal wear and tear 
or alher causes, 


Uttrasonic antifouing is routinely fited to brand new 
boats, butanyone contemplating such an installation would 
be wise la check that hull warranties re not svaldated 
We make no warranties that ulasonic anfouing doas 
net cause hull damage 


Q: Will my boat batteries be damaged by 
the ultrasonic driver unit? 


|A-The ullrasonic river cuir described ast month in 
‘orporalasbatery protecton theater sdechargedtio 
11.5 the circuits deabled and wil nt resume operation 
Lunt the battery is charged, 


However, since the ultasonic antstouing ceiver is de 
signed to operate continuously the battery supplying it wll 
‘eed! to be on permanent float charge, This wl require 
2280V AC shore power i you are fortunate enough to have 
your boat ina pan or marina berth 
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|t your boat is on a. swing mooring or is otherwise 
without shore power, then a solar panel and suitable 
Charger will be needed to Keep the battry up to charge. 
‘We plan to publish a sultable solar charger with MPPT 
(maximum power point tracking) in a future issue, 


@: How big a solar panel will be required 
to keep the battery sufficiently charged? 

‘A: The continous power eran of the ulasonic iver is 
‘about 3W or less, depending onthe actual supply However, 
the peak powers are mach higher, at round 40W or more. 
‘To provide thislevelol poner on acontinuous basis you wil 
needa solarpane| instalation of atleast 200, Mary boats on 
sing moorings woud already have sucha solarsanel, bit 
\wouldneed tobe augmentedby atleast ancther 20W lobe 
Sur thal the battery Is fly charged during periods of bad 
‘weather orin winter wen there are fewer hours of unig 


Can the ultrasonic driver feed two or more 
transducers? 


‘Tha ultrasonic driver presented hare can definitely only 
drive one vansducer. Connecting ito two transducers in 
parallel will overload both its transformer and the diving 
MOSFETs. In adition, each transducer naeds its own 
separate transformer to dive It, so that it can resonate 
independently of ther transducers, This i necessary 10 
‘oblain maximum elfeiency trom each transducer. 

\Whileitis certainly possibito produce a design wih more 
than one tansiormerinorderto ve twalrarscuces three 
‘ranslormers to drive three ransdcars), the esuling design 
‘would require a much larger PC board and IP65 case. This 
‘would inevitably mean that would be mora difcult to mount 
in. boa, since space is aways a a premium, 

In addition, in larger boat installation, having multiple 
Single ultrasonic drivers and transducers confers an extra 
‘degree of ralablty with virtually no penalty in terms of 
ballery drain. 


@: Will the ultrasonic anti-fouling cause 
interference to radio operation on my boat? 


AI you place a portable AM radio ontop of the ultrasonic 
antifulng diver uni you shouldbe able to hear evidenca 
its operation asa continuously siting squeal Howaver, at 
‘even smal distances away trom the diver, such interference 
shouldbe negigbe. Nointererence wilbe caused o marine 
rage communications orto broadcast FM or V reception, oF 
te cgi TV of DAB reception, 


@:Will the ultrasonic anti-fouling unit inter- 
fere with the operation of depth sounders 
or fish finders? 


Aco. PE 
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‘recently recevedl an ema rom someone who said he 
‘hada husiness idea he wanted ta run by me 

"Te iden was to bw able ta rent robot avatars. The 
way be deseribed it was a8 follows. Let's assume 1 
Wished to atlend a conference ia London, butt dada’ 
Have the time or money to fy over from the US. Now 
suppose there was 4 Rent an Avatar’ company’ In 
{lontdon. Sot all up and any" want fo Sent an wae 
tar ta attend the XY2 conference at East's Court neat 
Weadnesa 

‘On the day in question, they drop my avatar off 
atthe conference’ Nov, can temotely eantral the 
{ule ascal via the Ineenet from my office computer 
S'eeolng what it sees nd hearing wat t hears: Also 
ean use i to talk to people atthe conference, and 
ofan aes 


What could you do with one? 
Initaly, hace to say Mat my knee-jerk ection was 
lees than enthusiatc, but then T stated to think 
About tis some more, For seample, {liv America 
‘while my dear ofd um lives fa England. OF eaurse, 
Wwe talon the phono a the ime, and we could al: 
‘ays tt up a eden connection on Skype i could 
persuade he to use Skype) But suppose Thad a robot 
eatar in er apartient wih an Wasson display fr 
‘head showing my smiling face 
Smithing that cout fallow her 
{na the chen when ah made a 
ip often, and that we could se 
to hive conversations with each 
Stier vn talked with her aout 
this, and she agrees that ft would 
be uch tore lie “having me 
there! sor of thing 

‘Gr what aout te fact that sho 
thad 10 go into Hospital tthe bee 
finnlngoFthls yar but we werent 
fiven the “gorahead unt it was 
{oo at for mst bo thers. ealled 
hoe every day on the phone, but 
{ite hae bad pied 
bot avant fr ire, would have 
jumped a the chance 

‘Sdppowe Chad subol avatar at 
toma, When sy so returned from 
scoot I war sl atte ae, | 
el Yok suo hate 
{id his homawork and even bap 
‘itn ithe bad question inf, 
the more think about nore 
‘alas at how uf thn i 
camp could be, 


What's out there? 
When T was frst prosented with 
the robot avatar {dow {thought 
‘Hinmm,.sort of an intresting 
concept; but we ate a long, way 


KH 


Vo goes 1 4choa pene 


s Cool 


By Max The Magnificent 


{rom having this sor of capability” But then I decid 
fd to havea Joak around the Internet to determine the 
‘current stateat-play wilh gard to thls sont of tia, 
fand I vite somewhat surprised by what I discovered 

Fist of all, there are some mega-complex systems 
that ar stil inthe eal of aeadenia ot esearch and 
‘development, Ono example of thie clas isthe Telesar 
\Vrobot Avatar, shich is being developed by the folks 
at Kolo University in Tokyo. This realy Is pushing ths 
Tite of what ls cutrenty possible. Far example, you 
‘use a virtual reality headset to see what the robot sees 
through ite dual (binocular) cameras, and tear what 
{i hears vi ite binaural microphones, Also, you can 
control its hands using special gloves with feedback 
‘mechanisns that allot you tel" what the abot is 
{huching (heres a vide an YouTube www.youtube, 
com/eatch?v=ZMFOp1SGPY) 

‘Obviously, this is wav beyond anything {could affed 
to purchase or would have any cine of bullding at 
home, Hutt hus out tht there are ch more afford 
sled rolltieaptons, ike the VGa fram Via Com 
‘munications (www.ygocom-cam) [talked to the flks 
St VGo, and I seems tat thle robot svalars are aleady 
blog deployed in al sorte of enviromments, includ, 
hospials and schools, 

ithe cas of schools, children who have exippling 


Sat atten clases via tele Vo 
Furthermore, they can ‘use the 
‘Vo tof outwith thet fends 
Ahring breaks ad suche This 
fant fst ple inthe ak! ~ ies r= 
ily pening andi happening, 


Building an open source 
robot avatar 
Sit relate even the VGo is be- 
yond my humble resources, but 
Ais not tot, because ecoly 
ieeame edtoriacchiet of 8 new 
Wwobriased community for proc 
rammable technology (www-All 
FrogranmabiePtanetcom).” Oa 
atthe projects we are working on 
abut Avatar 

The mln thing ts that prople 
will be able to build thi te 
ai tor themaaives Also of in 
test isthe fact that we a tl 
Inthe early days of this projet 
Arosa round diferent eas 
tnd tryiag tte down the spect 
Heaton, so now would be a great 
Het bouncn over to All Pro 
sramumable Planet and join la the 
fun Hove this tt 
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New 8-bit Microcontrollers with integrated 
configurable logic in 6- to 20-pin packages 


‘Microchip's new PICIOF/LF32X and PIC12/16F/LF150X 8-bit 
‘microcontrollers (MCUs) let you add functionality, reduce size, and 
‘cut the cost and power consumption in your designs for low-cost 


or agonal posts wth on-board Contgure Logics 
[Es complementary Waveform Generator CHG) and numercly— RE 


Controlled Oscillator (NCO). 7 26. 


The Configurable Logic Cells (CLCs) give you software control of TEE 


‘combinational and sequential logic, to let you add functionality cut your Shae 
‘external component count and save code space. Then the Complementary 
Waveform Generator (CWG) helps you to improve switching efficiencies 
‘across multiple peripherals; whilst the Numerically Controlled Oscilator 
(NCO) provides linear frequency control and higher resolution for 
applications like tone generators and ballast control <a 
PICIOF/LF32X and PIC12/16F/LFISOX MCUs combine low current , 
‘consumption, with an on-board 16MHz internal oscilator, ADC, 
‘temperature-indicator module, and up to four PWM peripherals. All 
packed into compact 6- to 20-pin packages, 
Go to www.microchip.com/get/eunew8bit font I 
to find out more aboutlow pin-count Fre ontguration Teo 
PIC® MCUs with next-generation peripherals wor nirochipcom/geteudtol 


\ MICROCHIP 


Microcontrollers * Digital Signal Controllers * Analog * Memory * Wireless 


Last month, we introduced the subject of hearing aid inductive loops and 
explained how they were designed. We also mentioned that most amplifiers 
could be used to drive hearing loops, albeit with a bit of tweaking in most 
cases. Now we move on to some of the commercial equipment designed 
specifically for driving hearing loops. 


An ityoualf aed commercial (Wl ead PA) 
rie) 


ot suitable, 
ney. There 
in food 


AUDITES: 


o 


‘Auditecs model 1077 transconductance ampli 
‘heating loop use. can drive a lap betw 


44 


(another way of saying current amp 
jm and 150m ang, ° 


Auditec hearing loop amplitiors 
Tho Auditee (www audlteccom.au) range of boating oop 
amplifies xan example af whats availabe commercially 
‘The Audie 1077 mplifersbovnbereishoused i a 2-unt 
rackmount cass. Lower possered amplifies ara bul ata 
‘smaller instrumentatyo case. They a 
Havas Music City, (wwwebavasmusie. coma). 

“The amplifirs include signal conspresion (toma 
a moreconstantigal vel) abarpraph loop lvel display 
Snd loop diseonant indicators, The equency response a 
th amplifies is from 1008s to iis, The table opposite 
ows the amplifiers that axe available, andthe stn ofthe 
Joop that each amplifier can drive 

"The 1077 amplifier for example, can drive loop hat 
‘amuximuim perimeter of 150m This equates to aan 
Toop size of 15m Gm or 20m x 58m oF similar, but nota 
thatthe salle dimmonston ust aot wxesed 20m, So you 
anno usna 37.$m square loop. Minimumloop sie Om 
“mand that equa he mim loop pari of 40m 


HEARING AID 


) designed specifically for 
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“The wire used is 2 « 24/0.2m figure-8 wire, connected 
in seri to form an elfctive two turns around the loop. 

Each amplifier includes bargraph level display ta enable 
the lonp level to be set correctly, The level is et 40th 
the orange LED just lights on loud levels, but without the 
red LED lighting. It appears that the amplifier displays the 
signal level based on the total cesistance af the loop and 
that the listening height above the lonp Is assumed ta be ia 
the seated position above a floor mounted Inop. 


Loop pow: 
As explained last month, loop power is dependent upon 
loop sizn and height above the loop to produce the neces: 
snry fold lovel. You may require a lower loop current if 
the length of wire used for the loop done not make up the 


Constructional Project 


= al fist glance 
relenot muck 

to distinguish 

toma 


tional 


separate 107 
‘implies or 
‘cop monitoring 
is local 
peakee The 
{ible below 
sows various 
ioapines 
ad eng 
for Asie 
Bearing loop 
‘amples 


a eran ee 

re |e | ae 

‘side (mm) 

aes aaa 
aes =oaiae 
=. ———s 


10m, but the total wire length isnot 40m as you would 
{expoct fora 10m Wm square loop bt is, say, Gm. This 
tetra wite Inogth is used to wach the amplifier that is not 


Tocated nearby the loop. Far this setup, the signal level 

total length. So, for example, i'you havea loop thats 10m display may dite from th true level 
sua Siler sou, socom 

i me m | Neen 
|e 
a 
we: 
@ vounce anrunien © comment aarurer 


ith lng load 
loop with rising loop impedance. 


Fig. 158 (le) repeated from last issue, a voltage amplifier driving a heating aid loop load will produes less current i 
edance. Fig 15h (right) a current amplifier drivin 


a Hearing aid loop load wil malta 
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Constructional Project 


Last manth, we described 
a buldstyourself beast 
{oop receiver but you 
aren't inelined to bulld your 


fn, heres a commercially 


loop receiver 
‘when you're setting 
the oap,to monitor far 
ord ually 

{he nee for assistance 
fiom a person with a 


Voltage and current amplifiers 
Fig. 132 hows the configuration of voltage apie with 
‘gain of 20.1 Se based around high-gain anplifr weith 
ntgativn feedback between thn output ad inverting input 
‘The output voltage is divided by 1Ml/(1K0 + 4) an so 
overall the division isby 10. This divided signal applied 
tothe invnting input ad the output is adjust xo that ho 
inverting ip tthe same voltage a the non-inverting 
{4} put Gain ofthe ovoell igual from ip to utp 
30. Cain cam also be calculated bythe equstin Ys (OKI). 


‘A practical PA ystea acaporatng Bevin oop. This 
eel setup coasts aa Redback (Alttnics) diversi UAE 
Wireless microphone receiver, a foldback amplifier sitting on 
{epafthe Audilec hearing oop amplifier. Underneath aretwo 
{20Wfront-oF-house amplifiers with asta audio patch box 
just visible on top ofthe 


“Tho output drives the nad between Voy and ground. Volt 
®outpt is independent ofthe amplifier load assuming 
thes amplifier can drive the load 

If thie amplifier drives a boating loop, then fora fixed 
sigoal lnvelt the carton through te hearing Loop will 
‘ary with tho load impedance. Since the load comprises a 
‘sistance and an indictanen, bw effect af the inductance 
‘willbe toinereat ond impedance wth requency. Sethe 
‘ection Loop Inductance’ lat mont} for mor data, The 
Curent through the loop will hereon fall with incroasing 
frequency. 

For ncample, if he overall load impedance doubles to 
come 2, tbs load euront willbe halved compared ta 
ifthe load fe just To maintain a constant curgent the 
Toad withssing load impedance, the applled np signal 
reed to ris with quency. 

With the cureot amplifier configuration sbosen ia 
ig. 15h, the Lond is apart ofthe feedback network. At low 
frequoncios, th impedance af the lad is ust the eos 
tance [| and so the division ofthe aut voltage applied 
{a'the inverting Input i (2/10V/ +8700). Gain beta 
the input and out etree 1. 

Note, howover, that th sigaal cross ths lon is os thas 
tho full Vor This is bocausy the load is not before Vig 
tnd ground, but is via the R/U resiatance, Thorlo, anly 
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Fig 16 shows 
the magaele 
Sel strength 
for asioewave 
at i0omA 
Program 
material leat 


Denk levels for 
the program 
‘material wi 
‘each 40014/tn 
enmured 
ereveney 
‘weighting 


SHORT TERM LEVEL = 40OmA/(128nu THE WEGHTING) 
TONG TERM LEVEL 100nA/m RONG TERM AVERAGE 


10/110 oft signal at Vout is across the load The emin- 
ing 1/10 of tho signal i coos 2/10 rsitr, thi mp 
resets a small powor loss. Overall ain a far ast oad is 
‘ancora ithesfore 10, the sno the volage ampli 

"Another way’ of looking at this sto note thatthe vol 
age signal a the apt (Vg) wil be the same as th voltage 
trons the R/O resistor When thn Lond is just at low 
fenqunacos the sigoal through Mis 10 time the Via sgl 

‘Because the load impedance isa part of the feedback 
forthe amplifies, any changes ia tbe fond impedance wil 
alter th gain. So for example, i the overall load ipod 
Sco x doubled to become 29, amplifier outa ie Vig 2 
“'8/10) Rand tt simplest 21. The sigaal acrosstbe 
Toad i 20 hoe th input (2272/10) 

“Therofors, th valage across the Inad doubles when the 
load rosatance doubles. This maintains » constant Toad 
clurtontrogardlss of tho load mprdance. So 8 creat 
Simplifve automaticaly incroasee th voltage nerone the 
Toa as the load impedance increas. 

‘With say amplifier, the output must beable to main- 
tain the voltage ring required to provide tbe gai ofthe 
mplife. This depends on the power and voltage rw 
Svallable om the'ampliior oe 


Ampetronic design guide 
‘Asmentioned last ment deals on suitable loop designs 
wth stl buildings can bo obtained from Ampetronic 
{wwwampetranie.com). They provide a desiga guide for 
Induction lnope thot includes fermion on spill control 
and lnop array, Th inge tof taken fom this guid. 

‘One thing to not hat is design ui misinterprets 
thn fold strength quiron for the hearingloop. The Ae 
ptonic design guide incarctly statsthat'the magnetic 
Fel strengths must be 400m.4/in 8 across the volume 
fuse. This is the eading with 125me RMS measurement 
With Aki sinewave applied to the ystm, 

"The standards specially state thatthe Bold strength 
should be 100mAlm (within 3df}) as crentd by a 1k 
Sinusoidal signal. Itis only with normal program mal 
‘al euch ar speech] where the 4m. level will be 
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reached, and this is during peaks in lovel using a time- 
‘woighted measurement of 125m Long ine measurement 
‘ofthe program material should equal the sinewave level 

Setting the long time average Bold strength level to 
4oumA/m may provide beter results in induction loop 
Imceivers because thn signal-to-noise level is improved by 
4208, However, this isnot the standard level and at this 
lovel its likely to cause a hearing ald to overload, particu: 
larly during sigaal peaks. 


Hearing loop standard 
‘Thetheerog loop and desis inthisarticle conform tothe 
current specications for hearing aids entied: Magnetic 
field tongth in audio fquencyinduction loops far hearing 
tid purposes Detail are availble in European standard 
TEC Godte-4 Ea 1.0 1084) and the Australien and Now 
Zealand standaed ASG0118-2007. Both European and 

Australian/NZ standards have the same specifications 

‘Hearing loop magootie Seldstengts levels are mcm 
soonded to bn at 100mA/m. This is fora 1k sinowave 
‘al Th val ar programas when oer 
‘Tong time period should equal this sinewave love. The 
progr material is expected to vary by 124 in Lvel us 
fnge 25mm time weighting, Messed poaks wll therefore 
rise to00mA/sn The sam 125m ane wighting for in 
‘Showave signal will emain at 103A. 

ig 16 shows the magontic Held strength fra sinswave 
at 1ohmA/e, Props material se for the sam sinewave 
Tnvelsinga ong ime measuronnt. Pak loves eased 
witha 125m weighting wil each 400m (a. Note tat 
‘Snowave level will emai t 1OOmA/m with ithe in 
‘woighling measurement over 125ms or long a, 

‘Values for maximum background environmen 
tal field strength and loop quency ‘sponse are 
also provided in the ASG0110.4-2007 standard 
‘Standards ae available om SAU lobal ot htp/infostre 
‘iglobalcom/tors! 
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Jump Start 


Jump Start 


By Mike and Richard Tooley 


Design and build circuit projects 
dedicated to newcomers, or 
those following courses taught 
in schools and colleges. 


FELCOMEto jump Start—our new serosa seasonal 
desig and bull projcts for neweamer. fu 
Stor is designed to provide you with a pattcal 
Introduction to the design and reallaation of a variety of 
lupe, but useful, elsetrone crcl. The series wil have 
Stain vo and hed pi aya 
fects that will appeal to newcomers to electronics, a8 
Wl ot che allaetog formal courec ugh isco 
and colleges, 
ach pat uses the popular and powerful Cieult Whar! 
software packagy as aia, siulation and printed eeu 
‘hoard avout too. Far fll woduetion to Cicult War, 
‘ders should lack at ur previous Teac-in seri, which is 
ow aallale in book fr from Wimborae Publishing (ee 
‘wet Book Service pages 75-77 ia this sus) 


och of our Jump Start cltcuits Include the following 
Janus: 


© Under the hood ~ provides « litle gentle theory to 
suppor the general prinelple/thenry bead the lat 
involved 


| te aie yar 
—| seh fom heme/sheel 


__ Coming attractions 


Spooky Circuits 


© Design notes ~ has tei explanation of the cicult, 
how ft works and reasane fr te coc of componente 

© Gireult Wisard ~ used for cicult diagrams and other 
artwork, To msinise compatibility, we have provided 
two diferent versions ofthe Creat Wiaard le; ane far 
the education version and one fr the standard vars 
{as supplied by BPE} In addition, some pats will ha 
‘adtinal es for downlod (ar eanple templates ta 
inser cutting) 

© Get real introduces you to some interesting and oon 
‘qulity snippets of afmation that might ust help ou 
‘hold sme pitfalls 

1 Take it further ~ provides you with suggestions for 
‘ullding the elraitand manacturing a poctype, As 
well basic ennatruction information, we wil pruvide 
{you with ideas for realising your design and making it 
Tite wcomplete project 

‘Photo Gallery ~ shows how we developed snd built 
‘och of te projects, 


Spooky circuits 
Infihis months Jump Sta we wail 
de designing and "building some 
‘spooky eile’ to help you celebrate 
Flown in syiot 


Under the hood 
Our spooky eiraite praduce various 
strange sounds and lahts, and they 
fe af fuged on lrcuite hat use a 
Mandard 395 timer clip operating 
fe an astable oscillator (ihe simply 
tans thatthe cincult has no stable 
fate, ts output will continuously 
Alp backwards and forwards, chen 
‘ing from ane state to anathor 

"The S33 timer it-without doubt 
ue of the mont versatile integrated 
tlreult chips ever produced. Not ony 
{e's nedt mistube of soaiogue and 
dig cieulty. but iis spplications 
te virtually Lites in the word af 
Algal pulse generation. 

"The standard $98 tlmer is supplied 
lan #-pin dual-line (DIL package 
will the pinout shown la Flga. The 
plied internal arrangement of a 
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Ee vce x 
En ocr 
ve on —2 ram 
S85 Ta tweshad i 
EB cont 
ces oe 
ig, Pin comecions fr «sandr 
5 timer 
standard 355 timers show nFig2. | mt 
Note that the infernal eiculty of sie 
thests uns anaigurant iil | tygegay 


tnchniga, For exampl ct and Tex 
fcomparsons, while Ic3 is'a blntble | OSE ONP— 
fip-lop and ICA te aa lavertng 
baler, We willbe mesting all f these 
leit building blocks again in Tater 
fnstalinents of fuzp Start so we sel of pone 
sao thelr dtl explanation wi 


npuipns 


How it works 
‘The soa timer can be configured 
ln "various “ways, including “both “eben fetes of he 55 tine 
monostable and’ astable ‘operation 

Flgat shove how the standard. 339 
‘at be configured as an estab pulse 


Fig. Sim 


‘ofa standard 555 mer 


etter bee sane aloe velgs (Ve) wile died int hn Le 


ener oot Ve wil paral th anc Rnd 3 wa vot Vr 
i order to understand how thie Aisle eral oo a 
euikoperatg, assume that the Ty Tyo apa apie coast opal Ti opsaoa STEN aE 


‘output (pn 3 nally high and shat 
the internal translator TRY (soo Fig2] 
{ein the non-conducting state. 


cd sexanine he velage of tre and rps and car ee wih 
ed voles whe ptt tr vo it andor Wee 


apueltor,C, will begin to charye with respecte 
Sr ee a Ra a A 
enn mapped 9 toate souetat sg Aad abe apd 
ce A he timsbaid  Oagevedicariaiar nk Titan aed Se aT 
iceman Bane ta eee iy ay gta see a eof oon Ea pal 
aa eetcrattiganes FT] semester pe i Tess a oa 
Sere ell cage xis ad ren wee iain ive oss deride aay or 
ti tte (3 el cn at asa nl css ws 
vl ato tha appar th 
Hutto CAT, nha wil ako ho invent nar in Fg) TRA, At cain point, th voltg 
fo high ting RY on and satin spparng at th ger pt pla) 
Pa tiene ne Dae to Wil hve fallen bac ton ted of 
re Inve tn ft utc, np age hla 
itotnalbarpuginajolgst tower") sel change 


“The captctar, C. will daw sate and the volta triton at § 
discharge, with cusrent flowing (Fig) will tus the bistable tot 
tough ato the collector of original sot condition. The inverted CE 


ouput 


ow b J 


Fig. Grell coofiguration for a 555 astable Fig. Waveforms for astable 555 timer operation 
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Figs, The 995 avallable from the integrated circuits 


{older within Circult Waar’ galley of companents 


fancies 
Ter wom ay 


“Time for which output is high 
= 6 CR + 2) 


“Time for which output i law 
ter O68s CRE 


Petia af output waveform: 
wy = 0605 6 (RI + 2R2) 


Pils repatiton fequancy: 
144 
CR2R2) 

Market space ala 
tua RI+R2 
RD 


pa 


RUR2 


REE 100% 
RIOR? 


(Ques again, note that where tis in 
sooonda; aia farada, RU and R2 ate 
invotine. 


Get res 
‘The cect tha wo have ust met can 
both be simulated and tested easly 
Using Clreut Ward As aeays, ls 
Will allow you to experiment with 
component ‘aluer and make some 
Stall tweaks’ toa elcult boar you, 
Hnally commit printed lreut 
board iayout, We shalt rift describe 
the process that we used in the next 
few parageapi. 


“The 535 stable clrcult that wo met 
carter can bo easily tested fn Cacult 
‘Gan Tha pruvien u ith o 
‘excellent appartunity to check and 
Sptimie component values without 
hhiving to use any seal cumponente. 
‘The a3 device can he found In 
the Integrated Cireults folder in 
‘Wiear's Gallery uf parts, as shown 
In Figs 

‘Once again, it Ie important to be 
able ta view the waveform within 
the clreult under test and. Cirult 
Wianed. will tet_you, do this with 
bases as tion figs, Here’ we 
fre displaying two” waveforms 
the voltage present at the tigger! 
Thoshold® inputs. pind and Spin 
5} and the volloge present at the 
Sap fpina}, You can get a good 
Tea of Wow the elrcult operates by 
dwerving these waveforms. and 
hang the values of Ri. 2 and 
CC in particular tls wart notlag 
How the vltage dropped cross 


Fig. Using Circuit Wizard to test a 358 axtable oscilla 


“Anote regarding Circuit 
Wizard versions: 

Gicut. Wizard i evlable in sever 
Vorints; Standard Professianal and 
Education (ovale. to eduction! 
lastuions any). Pease note. that 


Ties we cm toute cet 
the sofovore that ‘nth 
eens ofan he 

‘However we camotguaran- 
{ee tht al tems wil be operavonal 
(wth every vorntersion. 


C1 (the blue waveform in Fig) 
wanies betwen 1/9 aad. 2/3 af the 


charged and then 
discharged. Using the formulae that 
‘we mentioned ear you ean easily 
tesign an astableoselato that will 
produce a wavelorm with a wide 
ange ofan’ ad off times, 


CIRCUIT WIZARD 


Order det fon uy 1202 880209 


“Yuchtn golf enesandthe ec Zh 
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Jump Start 


Crazy Eyes - using Circuit Wizard 


AAS TE a of our Jump Start Cray estat wil ah aratly 
iscults, we've given you the several times a second, ‘Enter’ the 
‘underpinning theory, pulling it tata elgcul in o Clrelt Wiaard as shown 
practice using clcult simulation and in Fig7 and give i= ty. You may 
Converting it to a PCB design. Tho like tp slow dosen the simulation 
Gecuit Wiaurd software that we've speed. (eight click the timer 
lused throughout the series makes this display om the bottom bar af 


Process roaly simple and grat fun, he’ schven when running and 
Ex we always recommend flowing sslect ‘Tower te interval) 

ihe etoile fo eotr the clrulte andd— fo renly see wa going on tn the 
onvosting hem a yourvery own PCB iret and/or cheek out the Cuttent 


‘desigas, Flow view (left hand ba) 
However, i this isn't your bag, you 
can simply use our astwork to prepare Output monitoring 


{your boards or download our bom —Auneat way t monitor the output of || YOU will need. 

Eitcuit Wisard fl from the. Jump he 535 toad» probe tothe output 

Sion website at: wwwsooleycosk/ pin ofthe chip (pin 3) This abould Crazy Eyes 

Speciale DCS you'can purhase atthe butom of the sce loging | PCB, coda 872, avalale tom 

{hse foun the EPE PCH Sorvice (an you to ane how the output operates | he EPE PCB Service, size (basic 

age 7) ‘ier tno, above is Fp ‘ectanguar board) 31mm 73mm 
‘ “Youmayneedtoadjus thetimeand/ | 1 Two-Way PCS mourting terminal 

Circuit Wizard crveltageaxenoftheypaphtoschievea | | Book 

Now wo'n going to put somo of the clear trateand yas willed foreduen | 1 9V (PP3) balay wih cp and ends 


om timer theory weve jst learnt tothe mulation. speed. You should | 1 84h low-protie DIL socket 


ie ce eee heres ee ee rein er 
shoore 
Mfr | Sasson 
4 eS | 
regina | peatoe 
% Se oy | TIRE 
Cerio wee | Ae 
SShnectal to ‘ihe | 22000 (F9and Ra) 
eae 
on SZ | Sarit tn 
boo. | a? hp 


‘Semiconductors 
2 red Smm LED (01 and D2) 
41555 tmer (ICT) 


thoro wil be OV across D1 and is 
- Serine sty ga caren wl owe 
through the LED ino pn 2 ax shown 

in'Fip ta This noir a nag 
Contésey whan te oxipa hig 
Jr | Sonali at 
pio down thengh Di, knoe me 

i | Couriog ax showa a Fig 

Sot tet ee worth. noting that when 
ani avg PI NESS5. | svorking with integrated eiruits, the 
Ianulacturer will state w.maxianum 
fone Che oly sir 
* : Figa. Adding a soures tofram a pin and they often 


probe to monitor differ Therefore, this can influsnce 
Fig7. ‘Spooky’ Crazy Eyes cireult diagram, realised using the "553 output how output devices are connected. 
Gueuit Wizard pinta) when a clreut is designed 

a 


Fig, 555 output wavelorm displayed by Ghrcalt Wizard 
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Fig40, The S55 sinking an 
‘oufpotcaren 


Figs. The 555 sourcing 
output curr 


Creating a circuit board 
Row were happy wth the desgo and 
‘operation of the eval, we ext move 
‘oh to creating a PCR. We've given you 
few examples of the Kinds of things 


that you eauld da with this circu 
Figad shows the circu aa basic 
rectangular PCB, 

Thuis would bo ideal for placing Halloween PCBS 
behind t-grussome plcture/phote, Anat way ta create Halloween 
for the cutout oft Halloween-themed dcoration using the PCB ite ito 
fhape. Equally, Wt could easily be manuftctuge the bond in to a sulable 
Hidiew ina” scary tay/aodel or shape. Fig 1a) and Fig 130) show out 
mask. As a further customisation, two sumple PCB desig, in the form of 
When converting to PCR, the PCH: aghost and a bat seepectively. 
Tnoubted LEDs could be exchanged "Ty change the shape of the PCE you 
for twin screw: terminals “so will fist teed fo cage the standard 
that they could be mounted more rectangular acalt board shape Into 
froely. You can purchase a pre-made polygon, as shown in Flg-tata) After 
Fecuibgular PCH trom the EPE PCH this yuu ean easily add extra nodes 
service, code (comrs) 1o the shape by holding dawn 


PGi artwork 


Figi2, Rectangular Grasy Eyes component 


out and 


the Ce kay an tft licing nan edge 
You can then deuy the nodes (shown as 
‘sna black squats) o farms the deste 
shape. as shot in Fly 18). 

‘Gace you've etched your PCB, you 
can thea cut and fle your PCE Inte 
shape using you lines as a gud. Take 
fae when doing this, as PCs ean be 
Title Betnee dellig/assembly. you 
ould also decorate the topside of 
the PCH, For example, spray’ paint ot 
permanent markers could be used {a 
Fd som colour dell. 


ig. Our two sample Halloween-themed PCB designs 
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= You will need. 


Ghostly Sound Generator 


PCB code 873, avalae trom 
the EPE PCB Senco, size (base 
rectangular boar) 4m x 61mm 

1 meniature & ohm loudspeaker 

2 2unay PCB mounting screw terminal 

b Docks 

(b) 1 BV (PP9) battery, wit clp andleads 

(@) 2pm low-profie DIL sockets 


‘Semiconductors 
1 BCS87 PNP ansistor (21) 
Fig. (a) Converting the cireut board to a polygon shape, (b) moving nodes to area ee 

‘rtate the desired shape ” i 2 cs tees ON ret 


Resistors 
Ghostly Sound Generator - using Circuit Wizard 2 0qe (Ft and FS) 
2 tooka! (RE and 6) 
11k) 
JUR SECOND ssp-used circuit secand 555 10 alter the frequency | 14740) 
erates a ghostly warbling ound of the audible signal it gonoraes, | 19000 (R7) 
share suet cll you'to the bone or creating’ alrendike gun (Tae 
fist annoy anyune that has osten othe ireut could easly be modified | Capacitors 


{for aay length of time! The eireult fr this purpose too). The second 553 | 1 2uF radial elect (1) 
Ihakoy use of two 535 ICs, and Is (1C2) delves e small aft loudspeaker | 1 nF ceramic (C2) 
Hwa in Fig 5, Siretly.A secund traistor euuld be | 1 1000 radial eect (C3) 
"The fist” $95 (1C1) effectively ted bene should you wish to amplify 

controls the modulation of the the signal to delve larger speaker. 


IF 
: { 
+ #) Lo | 


18, Tl 


Fig5, Finalise circuit diagram forthe Ghostly Sound Generator displayed using Circalt Wizard 


Jump Start IEE Spooky circuits 


ta) 


Sofos 


Tiga, Standard PCH component layout and PCB artwork 


1 you ate using Cirult Wizard Profssional or Education, you could subttute the 
to See fora sage 336 dual IC chip (tls component tuode! soot includ in the 
Standard version of te software and thersfore we have use individual Cs to ensue 
‘conmpalbty with th two dffeat versions. 

Next month 

Tn preparation for the winter months, in next month's fuunp Start we will be 
dlveluping a Frost Alana, Idea! for uso by motorists aad gardens, 


Photo gallery. 


Hose aw ome photos of aur 
prototype eval, but woe” sure 
that you can do better — try to use 
your" inagination to crate same 
Teall awesonye and scary Halloween 

Than educational contest, leunars 
should’ be encouraged to alae 
thelr ce designs, ening up with a 
falshod projet hat demonstrates 
‘competence silly and understand 

‘At with al of the funy Star ere, 
the underpinning. theory and our 
fecample designs’ ate intended to 
provide tho startig pon for your own 
Hearn al cea 


Flashing eyes cecults (Ghostly sound gen 


Special thanks to Chichester College forthe use of thelr 
Joeilties when preparing the featured eteuls 


Compact Control Di zy \- 


Smart displays 
<Glck wth ala 
jenna 


Thermostat 
Nott mater 
ammoter 


‘Pressure csplay 
‘Humty isp 
‘Rain gauge 
Siomm high 4 digt LED] 
‘splay mn many colours 
‘Stes wait supply 
Includes a USB por so you can 
‘adapt evstng apps or cesie your 
‘wn. 5 UO pins for input, switches, 
Buttons, Suzzers, relays se 


Expanding displays 
204mm igh 

mere 
cat 
‘Pun togetoror4. 6 
has 
So Trek Be mnoty 
<Sontled by ena 
PPS Ble! 8 0 


‘tners £4.50 


LED controller 


+22 channels 
‘relays 

ISB socket 
‘4 inputs fr swiches 
tr vatiagee 

owered by mains 
adapter 
‘Fitted in standard blanking pate for 
fay mounting 

imple pregramming language and 
‘many oftthe-shelf aplcations to use 
oradapt. 


USB-PIC modules 


Some modules combine PIC micro 
‘otra USBIUART IC fr easy 
development, Programming via CCD 
booger orICSP header 

‘Some modules have PIC micro with 
bull n USB, Programming via 
Microchip HiD bootloader or 1OSP 
header 

‘Standard 0.1" DIL header for aasy 
‘Range 
valabie 
‘Prices range fom £15 to £25, 


‘example applications 


‘www.compactcontrol.co.uk 
Phone: +44 1260 281694 
Fax: +44 1260 501196 
sales@compactcontrol.co.uk 


eee PRACTICAL ELECTRONICS is offering its readars th chance to win a Microchip 


dsPICDEM SMPS Buck Board. This development board provides an easy and economical way 
to evaluate the dsPICIOF202x/1010 SMPS and digital power conversion family of components, 
It provides an educational and prototyping platform to investigate digital power conversion and dig, 
ital switch-mode power supply (SMPS) design. The board includes a socketod dsPIC30F2020 device 
connected to power devices and circuitry for controlling dual independent low power DC-to-DC 
aynchronous buck converter circuits, as well as support, debug, and communication citcuitey. 
Key features of the dsPICDEM SMPS Buck Development Board include: © Socketed dsPIC30F2020 on. 
board connected to power devices and circuitry for controlling dual independent low power DC-to-DC 
ayachronous buck converter circuits « Buck converters can operate in synchronous or asynchronous 
+ Input voltage range 7V to 15V (nominal 9V) + User can enable a dynamic output load to inves 
tigate transient response * User potentiometers to simulate application features, such as voltage trim, 
romote voltage sense, voltage tracking, current sharing * MPLAB ICD 2 or REAL ICE support ready © 
RS-232 serial channel + Example software for implementing digital dual synchronous buck converter 
Package Contents: © dsPICDEM SMPS 
‘material, and documentation on CD. 


Buck Development Board * Example software, educational 


HOW TO ENTER 
For your chance to win a Microchip dsPICDEM SMPS Buck Board, visit: ttp:/Avwwanicrochip- 
comps.com/epe-dspic and enter your details in the online entry form, 


CLOSING DATE 
‘The closing date for this offer is 411 October 2012 


Fo 


— Ingenuity - 
Unlimited 


WIN A PICO USB DrDAGQ DATA LOGGER PH KIT 

WORTH £139 

+ Uso 0/040 as a datalagoe+ Use D:0KO as an oscoseopa + Use DOAD asa son 

Buin sensor und and tenpeture + Measure pH es plugin 
sor extra sar Digi cups tcl ee 

werd Ue up 20 USB DAO a a sgl PC 


# youhwe a ov erutdea wich woul be of se to ther ead, thn 
USB BOAO Data Loggar PH Ka eoud be yours Alar ery 20 publish 1 cs, 
iy vl beaver a USB O0AC Dats Logger PH at wrth 12, In aon, aruner vo Wl be 
aed wy USB O40 Data Lego wah 28. 


YHIS alarm system calls the Operation In this elu, « low-lnvel impulse 
Ti: , ‘when Referring ta the circult diagram, Fig, will send IC2u'squtput high and this 
fn alae ‘You even the lightest matlan sf the olor olla is applied to the base (b) of 


will te notified ‘within seconde of ofthe HDD'smoluegenerutosavoltage NPN translator TH, switching it on 
{alarm occuring, through a call tain thestatar col (osilations appest). CapacitorC3 chargos up via transistor 
four mobile phone Ittebuilt ita the These vallage oscilationsaze'fed to TRUand discharges via tesitor Ra, 
Foising ofa discarded computer hard the comparator 1C1 (LM511}, which ith etme constant of abut 203, 

disc (HDD) The advantage ofthis eit acts as an atoplier. In other words, "This allows the oscillator (used 


"sts ead this subeysom (et magastic mation an 1Gzb, IGac, CA, RE) to. operate 
"The HDD ttanaducer it detects retation of the by pulling pin 3 af 1¢2b hight This 
sensitive taneducor The basicaystem HDD rotor. LEDI fishes when any sells a pulse to the clock (pin 14} 
Cusists of detector, counter, mobile HDD rotor motion oceurs, serves as of counter IC3. where the pulses are 
phone aad sssocated parts ‘light Indicator Ahly counted. 


gl 
Sh 


Fi. Gut cagram forthe Simple GSM Alarm System 
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Fig2 Optocoupler pinout dete 


‘on the alze and free internat xpace af 
‘whichever HDD you use 

‘As dlscussed walle, the 
{the HD's motar. These typically 
ave three pins, and th outer two are 
vsually th ones ta use, You may need 
{o experiment with your chosen HDD 


to ind the connections that wapply a 


‘Two impulses (Go ICS pln 4 and 
pin 10} vs dides DL and Da tam 
Gn qaneistor ‘TR2, which presser 
the "cancel" button. via: optocoupler 
Ica, “This is necomary 1a reset all 
random and non-random cals as well 
Incexning SMS. 

"Then in the same way, tansistae 
-rRa ie turned an via diodes D3, Di 
(impulses fom IC pin’ and pin 
9) This mimics “pressing” the “al 
button vis optocapler Is. The call 
tothe Watt ditied number will be The 
ade aftr about five secunds. 

Having couuted to tea, the counter 
stops when pin 19 gocr high. After 
fated at 150204 ear 
Es has discharged enough to. stop 
the alarm process, and cur syste tt 
rendy for another alara eal, 


elon use 


Set up 


Construction tips 
The device te bullt on a single 
sided PCB. 1 have not specified a 
particular PCR design because the 
Hae and shape of the board depends 


Tr necessary to fasten the detector 
securely formu senstvty that 
{seneute motion isn't damped. 


‘Semiconductors 


A few conments on components 
ex can be Lan or LM The 


Far the phone, any GSM system, 
should nuit tut obviously you need 


font whic actully ses buttons aad 
‘ta touch aseon, Carefully solder the 


Ita of the buttons call td ‘ancl 
se well x the phone's battery’ pas [+ 
‘tnd =)to power the lara syste sl 
you. abould call the 
target phone nuaber tae used when, 
fa alarm eal needs to be made and 
thea et the phone to rea. 
matt be powered Gam the 
phone's battery (3 
Should work up to SV The current 
‘omeumption from 
‘stand by" is typleally around 1m. 


V) although it 


the ‘battery Ia 


diodes can be 1Na148 or INS, The 
LED shouldbe a low-cureat typ, Ch 
fd C3 should be electroyti, wad CA 
5 ahauld be ton-polarised, for 
piles Th vss ar 


Alexey Uskos, Vadivostok, Russia 


RF Detector probe for multimeter — 


TT circuit (Fig) isa simple amplified RF detec 
tor for use with muitimeter. tr was bullt because 
Twas having trouble with an audio amplier that 
was Becoming unstable, turned aut that tie LM3B6 
hip. was radiating eathuslastically In. the shortwave 
Ha (a tut 

The detector works up to around 1S0M4H, which is 
more than fa really needed for non-adio work, Ty ex 
Pable of checking erytal clocks, ample instability and 
Fadio control trinsiutter. it can aso detect radiation 
fom digital clrults and switch-moe paver supplies. 
{snot Intended for radio hams, who often have tess awn 
BF detectors, bul Is mant forthe geaoral experimenter 
‘who doesn't work with RF, but who may now to dotect 
Woceastonay 

‘The cecal draws power fom a distal mulimetee set 
tu ano of ts osstange ranges Chooses reslsance range 
that reads near full-scale ven thee ino RF. As the RE 
Increases, dhe dgply reading wil hice You can als use 
fn analogue nullgtter bu remember thatthe test eae 
have he" wrong’polarty and the esistance cal ends te 
other way round 

‘Unt most RP detoctors, this one uses a probe with 
small copper or brass plate about tom by Zen, aoldered 10 
Th oad Pais plate ix sod right down soso fo cieult- 
'y, PCB tacks ‘r components t dora ak canta, Sn 
fact ts completely insulted to prevent nasty accident, 
‘Th RE vllage a coupled eapactvely into the base othe 
transistor and the user's handcspacitance provides the 
round eur, 

T auppose we shouldn't be using obsolete components 
tik gecmiaum transistors, but inthis case, the low Vbe 
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fof germanium allows the detector to run off as tle as 
‘O51, which fe what moat modern DMM supply on thei 
fealsiance anges, Another nice fosture of germanium le 
the way we ean use a diode to tanperaturestabilise the 
‘bac bas, The AF Ia9 iil avallale at reasonable peices 
from spectallst suppliers Equivalents are VHF/UBE parte 
lke AF239, 25422, or you might salvage a sultable tan 
slstor bom an old TV tater 


‘Walter Gray, Farnborough, Hampshire 


ig.1. Circuit clagram forthe RF Detector Probe for 
bmeter 


SHERWOOD ELECTRONICS ation.co.uk 


"hy 10x51 Spell Paks and raoee arama an FREE Beseponents 


RKPT mdc 


Prototyping PCB for 
Raspberry PI 

Includes a large prototyping area 
Multiple output power supply 
‘header for your Respberry PL 
Various breskout headers and more 
We have many more PCBs and kits for 
the Raspberry Pr 

Available now online from, 


www.rkonlinestore.co.uk 


BungruD, worrs “naspberry Pi a trademark ofthe Raspberry PL 
uundaton 


aw 
ing 
_MIAC 
= MIAC e-system design suite 


= 
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REGULAR CLINIC ey IAN BELL 


HIS month we continue the 

theme of analogue-to-digial 
converter (ADC) specfieations which 
‘we started last manth 1a response ta 
question posted un Chat Yone by 
chase 


How much IC-toC eer ts there 
cn the A/D’ on sit Pics? T need 
the error to be withia # LSB a! the 
Inidpoint of @10-t sample te, with 
‘valioge derived from the midpoint 
ofthe supply rail one PIC reads 312 
Rleause'Thbve a tlnporcelibatad 
to the middie of the 12 step. If 1 
change the PIC will the new one 
flways still read. 312. without my 
Shaving 19 adjust the teimpat? Based 
ava Sample of only foe gol the 
both to read the same 

"For ane PIC. the datasheet quotes 
Integral erm,” diferential "erean 
foffetevror and gain error all at 1 
Iite-Aded together, thats four its 
of eron, but sn realty 1 giess You 
don't et them all worst ease. To get 
iy roqued accuracy I guess I realy 
Ine 2 it 


Last time, welooked at quantisation 
eran, which ts inherent in all ADGA 
fd at the nonideal characteristics 
fiuntioged “by echaso such as 
ftfet, gain error and Iotegeal end 
‘lfereatlal nonlinearity (INL. and 
DNL)" This mouth, we look at some 
of the. time-rslated characteristics 
ft ADcs, in particulay, (a relation 
to the sample and hold process 
‘whieh in ragulced ae part af most 
Conversion elrulte. We will see tat 
thew churactoristice alan influence 
conversion accuracy. 


coinon Se 
Dag me ee et 
fou tee 


© 


Real ADCs continued 


{ss latency of several conversion fom most to. twast_sigaifcan 
Cyclonbeforethovesultfeparicular the’ input voltage ‘changes using 
‘hnveraion i avalabl, the conversion, then tht pataly 

in order for'an ADC to perform a ample dial ends will nb Ioager 
canvetsion Tt needs the analogue folate to the loput valu, caus 

voltage too constant for a rns nthe Bal aul 
tain amount of Hime, whieh will 
dopend om the Implementation of 
The ADC ifthe inputvoltagechanges Abuse sample and hold circuit ls 
Mgpitcsotly during this tino, then shown In Fig, in many canes the 
betors may wceur tn the conversion. sample and old eleuit willbe 
ifthe lapat signal changes very Included on the ADC chip (or as part 
Mowly ‘ohh epost ta the ADCS ofemlcrocontevilers ADC sbuyren) 
Speraing speed, the voluge change sayoudaat have ta worry to much 
sy be agalfeant and tay ht the cet deg” Howes 
fot be necessary to take any spacial separate. sample and’ hold chips 
Action =the input signal can en be aye avallabie. The perarmanee 
Scnnectl diectly ta the conversion of « typical ADC wil depend un 
seu the" caractciatien of the builtin 

Sampling” circlt "and ersfore it 

icp be aware of th process when 
Swag ADC specications 

 aph of Taput voliage to a 


a converter agalust time {for which 
i Le. there is na" sumple and hold), Ie 
a shown in Fig2. We assume the 
oT Conversion takes a certain time, fy 
+ ithe conversion time} during which 


the input changes from V, to Vy If 


this ange (V4) target thane 
SSN | TB and Seatac ay then the 
fontenan cly le pted, 


Hy SB ie the input vollage diference 


Horween adjacent digital output 


fades, which we discussed in more 
Pe ‘lta tat month. 


Fi. Bas sample andhalfcrcut 


In many ADC applications 
expectad changes. inthe inpit 
loge vol ont eras AF ee 
Is'a diet connection of the signal 
{6 the conversion slrcitry. In ch 
son, a sample and bold tack 
Sd hold eine required between, 
tho input signal and convertor to 
hold 'thevallage to be converted 
Stoaily during the conversion, 
ale hac 
approximation converter (a common (hanging put aia oan AD 
{YpeofADC)usosan intemal digiaktoe "B= Channa eet 
Shilogue env (DAC) te eampate Rate of hang 
fn afalogue version of the digital For a changing input voltage, the 
‘input cade with the apt vullige. possiblity a etor'depends othe 
‘Ae'the ‘name suggests, t improves falatlonship between the rate of 
ihe tecurmey of the digital cade In chang af voltage and the conversion 
Succes stop using th com timer rate of change a input 
{o decide on ach outpur bit waltage is the voltage difference 
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AV divided by the time taken for 
that change AL (le, rato = AV/ Ai} 
fas shown on Fig. The symbol 4 
{dlta) means ‘change of. Measuring 
the rate aa show 1 Fig te fine for 
ff eonslant rata of change, but for 
teal signals, where the rate changes 
‘constantly, we use the calculus fort 
ate = aV/d, which simply tapes 
Imessuremen of the rate over an 
Tntaitely shor time interval. 

If we tltiply the rate uf change 
by the ‘conversion time we can 
hd by how much the Input sigaal 
changes during thls time. As aleady 
‘notwdy the change in signal valtage 
during the conversion’ me must 
bbe lots than the LSB to" prevent 
frvote. Ths. applies for hh one 
‘off conversions and conversion at 
Constant sample rate. We can welt 
this mathoratcally as 


1 Me isp 
ah 
IF this contiion ts ot sated, 


wwe have to use a sample and bold 
‘lsc: Last month we sa tha 


range 


isp = "8 
2 


‘where the ADCS input range Is 
{lied Voy~ Vag the difference 
between te” upper and lower 
reference voltages Nis the number 
ofits 

For example, consider a 10-bit 
‘ADC with siconversion time of it 
Sea sample and hold eqtred far 
fan inpat signal of amplitude SV and 


‘akianim tate of change of 20Vime"? 
We calcula 
1, fie 210° «2108 = 21077 
at 

Mw _ 5 


4.88107 


nar 


‘The inequality, above snot 
satis flo. 2410 fy not lea than 
howto} so a sample and hold ts 
required. 

‘An obvious question at this point 
Is how we know what rate of change 
aloe to use. We should probably 
Took atthe most demanding ease and 
ae way todo this considera sine 
wave athe highest fequency we ae 
processing 


(ur input ean bo written: 


», = AsinQ2aft), 


where f is the frequency In. hertz 
snd! if the ‘aapltate (pel 
‘To God the rate uf change we use 
calculus to. differentiate the slgaal 
function “(tind e/a). Readers 
familiar wth eateutus wil know that 
differentiating sine function gives a 


cosine function, atherwite [ust take 
four word for it, We get 


dy, 


2afcos(2aft) 


at 


The maximum value of a cosine 
function fe 1,40 the maximum rate 


ff change is 2RfA. We ean use thls 
‘gure la the calculation given above 
to deterasine if sample and hold 
{is cequired. The same spprosch can 
tsa be used with other converter 
{Haag isu, as we shall soe Tater 

Returning to Fig, we can a00 
that the sample and fold comprises 
‘hea “unitygain "bullae amplifiers, 
an “electronically "controlled 
Switch (iypleally «| MOSFET) and 
‘eapacttar Fig’ shows the dela 
Of the waveforms seound a single 
Sampling eyele ofa sample and hold 
ireul. fom which we dently a 
‘umber of characteristics associated 
‘with sample and hold evaite and 
fonsoquently the ADC chips whieh 
‘elude thea, 


Fig Sample and hold timing arctic 


‘The sampling soitch ts contrat 
bythe ampling clock, whieh 
Instructs the sample and” hold to 
change between the sample (tack) 
find Hold states, When the Sete 
{S clored, sampling begins and the 
capacitor will chatge fo the input 
Wollage, ths takes afte tie =the 
tinue tequited by the sample and 
hold to acquire the sample value 
‘The more aecurataly you need the 
Especttorvaltage to match the input 
‘alle, the longer you have to walt 
(all other tings ing equal 

‘Once the eapoctior vallage has 
become effectively equal tothe inp 
ollae Twill continue to chatge 
twit the Input valtage = tracks the 
Input voltage, hence the term rack, 
fan hold te 'used for thts type of 
‘reall aswell os sample and hold 

‘Mote formally. wn can define 
‘scqulaiion Hime! tage an the 
ddurstfon trom the wad“St dhe bold 
Sate pling bp) nl the poi 
At which the veltage on the sampling 
Espacitor settles fu within 1 L8H of 
the input voltage Arqulaition tne 
i given by 


taco IMD RarceCampie 
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Sin eins 
seers arpa ncn teredene 
ig ee tyes copia 
Se ae ae 
See eee 
eee oie cee 
pepe aedte 


“Tn the hold state, the sample 
capaclior holds the vallage preset 
atthe sample tim, ort least hat 
it what would happen In an deal 
decal tn reality Imperfections tn 
th apacitor, and Ut fact tha the 

cond butler doos not have infinite 
input impidance, mean’ thatthe 
‘capaci charge wil leak away 
Sonultlng in'a progestin doop in 
the hold voltage. 

We define ‘oop rate’ as the sate 
at which vltage on sample espacitor 
tanger during the hold inetval 1 
ie dutormnod by 1/0... where J, 
Ue the Toakage eueron Sd. Co 
the sampling capacitance, ThedfSap 
shuld bo lon thane LSH ding the 

Many avstems in which ADC 
axe ed fave a eaten foqueney 
Sample clock,” (og agit audio 
or videoh-sather "than taking 

spleen ahiteay tes fog, ome 
tit measurements contol by 
4 use) In nuch ‘case vaiations 
ie “the’ ‘aperture “delay born 
clack eyelor will cause & change ta 
efiective sample tine. Variation in 
tho aperture delay’ te zfered toa 
aperiefrNaion cock 
cage tolog (eck iter wil so 
Hae the sat fect, but the clack ie 
ten western to hs ADC, sth 
typically a aysiem panumoter ther 
than ADC charactors 


Sitpling the wrong tine pos 
teats tat the wrong vliage wl 
te racondad. Tha vallnge deviation 
Sowing ftom parte. iter will 
Show up an aol tn the sampled 
Sigoal. Fhe problem get worst for 
iifiee Inptt signal equencles 
Because “the iptalallageill 
hinge more I the iter une 
‘Thus! aperture ler a exten 
characteristic in ADCs Woe Sor high 
fenquency signals 
Ta onder forthe aperture iter of 
tho sample and hold not to cause 
rvore,» the change 
woltage Vi. during te 
ite fimo, Yams st thatthe 
{quantisation eon. Tis alla #0 
the problem discussed valor about 
th Seed for sample and hol excopt 


6 


naw we used aperture jitter rather 
than conversion ime. Sa we need: sample ate of 4.thHa,Thilsmans the 
‘ighest input fequency must bed 


roca men metas cost-effective device?} 


A equal to half the ADC range (sa the 
peak-to-peak sine wave cavers the 
tire input range, i, range 

we have 

of 
hove 


the sampled data 


2a) 


The above formula indicates a 
Using the maxlsnum, eat 

rmaxiaum aperture tee of 220p= 
of sinewave calculated Soi ilusteatee that apesture ter 


equirements can be quite demanding 
‘Asap rate of 4441 KH Ie aroun 


sagt, <24 dhe sample every 234s ~ about one 
Agft, <3 ftundred thoseand times longer than 
z tho indicated son sper tr 

{in Hoveever, he abo ealelation 

ie" probably. somewhat possi 

st the pecans er reulramen 

4S ae tt uf fh content ofa wel audio 


‘TAKE A LOOK, A FREE ISSUE IS 
‘AVAILABLE 


‘A one year subscription (12 Issues) costs just $19.90(US) 


CRICKLEWOOD 
ELECTRONICS 


hte arate 

Scenes 
Pama 
selimeeeniae 


4000's OF PRICES REDUCED! 


‘Arai proe von 


Visit our Shop, Call or Buy online at: 
www.cricklewoodelectronics.com 


02018452 O16 lisisitasomn 


For example, CD audio uss 16 bits at 


rues (kan a lias) wll accu in 


‘Signal wil be af lowe equenciew. 


Need a small and 


ay, range 4 
ae EE ok no further. 
Farm sawn witha pk at eli arta 


PoScope Megal+ 


Sales 29 portable ontloneepe 
ete equistn of alo and etal sir, 
Dats eering 

‘Export to V4, POF ana TI 

Spe wag of svarcd festres 
‘Eeampls or Cr, V8, Degh an abe 
Frectonvateard ures 


Sallest US 0 or ETHERNET YO Interface 
‘eybsard and Joyita (5) 

$5 iptal 0 eontauabe) 

{Pw outpts, 2 encour puts 


Visit wivw.poscope.com 
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By Robert Penfold 


Simple optical interfacing 


seen sea 
epee oe 
een ner oe 
Sores 
ieee oe 
Eicahaiees 
pope 
Eee cakes 
{he “electronics taelved ip mas 
nei 
=e oe 
See we 
aeenee come 
sneer 


i year, the Znterface art 


sensor could be mounted under the 
‘Mack, looking” upwards, A passing 
far would cast shadow aver the 
Sensor ahd that should be suficient 
to trig the elcult relay, 

‘A solution a slzple ae thie ix 
rot always: possible though, and 
ome applietions require the be 
‘er light beam approach, Th 
the type of thing featured tant 
merous heat movies and wlevision 
Programmes, wheres bat of ight 
Or infrared ls tunsmited fom on 
Slide of room, ar ensdar, ta 
oro the oer side The sensor elt 
‘ult detect the lack of ight If some 
fe breaks the beam, and the alae 


‘het of some Kad. Applications 
fuel a Latur detectors, lap th 
rs and other types af lng equlte 


‘them sounded. 
Syteruofthistypeatenot resect 
ed to detecting people. or ta other 


fioahetunice Raew alse sons: light levels received. TA can be practcaly ay Sovtistines tat syria un x sea 
ting or someone reaches a crtain  PROtOtansistr for visbe ight appteations ie ‘ 


on or erm ie 
Then are numerous ways of bane 
«tng thi type of thing. an the st 
approach depends an the_ particu 
Ur application. A magoet sad a Halt 
let senaor ar fine fr ume applies 
tons such as REMC meters, but with 2 
‘ange of few millimetres they are un 
Tkety ta be of much use for detecting 
gompetior thy era ho Hsing 


‘Long and short of it 
Optical 'deteetors in thelr various 
forms cane used in wide range of 
{ho short and Tongersange applies 
tons. For short-range operation, 
fea this type ea be very slnple 
freed bt fr Use at lager angen It 
latecasary to resco pulsed systema 
that requlte slightly more involved 
‘reulry,but whieh, by modern stand- 
Sida, are all quit straightforward 
‘stmt OC optical senaor can be nt 
‘sie tthe on shown inthe creat 
lage of Fig. 
has pototransistor TRI asthe 
sensing element, nd operation afte 
‘ire een the fat that ie Teak 
‘age loved depends on the light lovel 
‘eclved, ta fot darkness TRA I 
Feetvely a ordinary alco tats: 
tor, and thas the very lw collect 
foomiter leakage current normally 
soci with devin hl type 
‘The actual leakage curent ts typ 
Gally's few nanoampa and ts totally 
Insienineant. 
“Tina 2 opts a camon 
tee svitch, and under these cond 
tons it ecelves no ase (b)eament and 


1s switched off, Resistor Ro, therfore, 

ts the output high Clg 
Pts ong loveless wben TRL 
ts subjcted to light, and the higher 
the ight love, the grater he loakage 
turn I he Light and eakage lev 
tare gh wh, TR2 wil receive 
Suftclent hase cura to las foto 
Conduction, and the output wil go 
Tow (ogi 0) Vala tpt ete 
fo VI civeas some uf the base eure 
ont, and aes a8 preset senaltilty 
‘onto 

“An SFH00-2 Is specie for TR, 
hut the clecult should work with pra 
ically any phototranastr, However, 
Da in ind that some of these dvi 
fs have bulin er and il ony 
‘espond slgnfieanty to light a the 
shart end ofthe iafared spectrum, 
‘Ths canbe alvantagoous (the detec: 
tori used tn conjunction with 4s 
‘ble atazed light soure, see wil 
‘hat be affected very much bythe am 
Heat tight love, ut dhe cca would 
Tot work to usable degree a8 Visi 
Tight sess 


‘Seeing the light 
‘There at valous ways of using do 
lect af tls type: Ia mst cash, the 
phototansistor itd where it wl re 
feivesuficleat ight ta aond the ula 
itor under standby conditions, Ani 
‘nt light and sual sting fo po 
‘et VIE will ate be enough to achieve 
thts, but Ia sume eases aight source 
flied a he senaor wil be regaled. 
For something Uke Ung and 
‘eounting for a slot car-ctcult, the 
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ely lage scale. aking an RENE 

ter as an example aga, spin 
alg dise with a simall ole dellled in 
{tou be used In conjunction with 
tn LED tight source and a phototren 
firtr ted either side uf th dis: An 
‘tpl pulee would be generated each 
time tht hale passed tween the Light 
{our and the detector 


Getting focused 
Speaten at long ranges can be dict. 
dhe opr th att ight 
‘samplay the ght fan the syste 
Tight sours, Shielding the sensce fom 
the ambien ight helps, ad placing 
tbe it Goto paw th angle of 
ew ea mae fre nprverent. 

For rllble operation at stances 
of several mites oF oe, It will be 
heceaiary, Yo use more. sophia 
fated optical system, in particular Ie 
Is nnceasry to have the light sores 

ely focused Into namo bea 

Sift: With no fossa of the ight 
Sure, o Fs loosely Tocusped into 
‘Tham that allo th ight fo spread 
‘guano intensity of the light 
‘wll drop away qulte rapidly asthe 
Uistane om the hource arses 

‘A focussed light source could be 
something oa slmple ana trch, These 
tos fe the gh i et 
‘enough eam, 10. give good. renlts, 
Bat ane work mul bei than a 
fm. in ths appliealion. ‘The more 
Sophisticated approach Ito use ena 
ithe transmit and possily at th 
Senso end aswel. Two positive (eine 
x) Tenses ae ede Yor optim 
sul, and they ae sed the a 
Fangeseat show in Fig 


6s 


Fig2. Adaing a simple lens system can greatly increase the maximum aperaing 
‘ange ofan eptical detector Everything has o be accurately set up and algned ot 


the syste wl fa fo work 

“The exact dlametoe and focal lengths 
fof the Tenses ae not cites, bul 
‘lanier of around 20mm to 40m 
fe large enaugi ta -give good renults 
‘without making the system large and 
‘cumbersome, Staller lenses might not 
‘lve worthivile results, 

‘The spstom will be accurately fo 
ceused when the distance between the 
Tens and the enulting or detecting de 
ic i aqual ta the focal lang ofthe 
lens. A long focal length is undesirable 
Iecause It tequines the tw units {a 
Do quite lage Also, nthe ease of the 
‘ansialtter, having long focal length 
ean hat the ight fra the emit 
‘device vill sped and be relatively 
‘Weak by the time teaches the lens 

‘Small magnifying glseoe” should 
work quite well If aothing ote sul 


Able ca be found. Ifthe focal length of 
the tenes unknown, (isnot dificult 


‘Gna cloudy day, go outs 
hold the tans above apiece of car 
Provided the ten Is 8 pants type, 
I'shoutd be posse ta project an 
‘goof the aky ota the cae, With the 
iitage properly focised. the dstnen 
from he fens och cards aqua othe 
Focal length of th lena 

"Te eiting device wil ually be 
some form of LED, and one having a 
ballin fen that concentrates ts ight 
‘tpt over a relalively narow angle 
fe thety tage beter results han one 
‘that spread lght over a wide angle 
Te ins fused at the reelving end 
ofthe spatea, It des not ate too 
‘hu eee height sensing devien 
Ie plain type or has a bua Tene. 

iter wy. the main tens will con 
centrale the recived ight onto the 
fptordstctor and give a major boost 
(Pipetormance 1 adel to aa 
Ingle eetving unit mate divettona 
wit avery natu angle view. & 
Tens should give a mnasive sncrense 
Insensitiity by gathering light over a 
‘latively Tange fea and eoaceniting 
Tanto the sensing device. 

‘Gratly ecendad range can be ob 
tulned by using two Tenses with exe 
Zything adjusted for optimum results 
However: bear in mnt that both the 
‘vansmltig and receiving units lll 
gy dona whith an ak 
I dificatt to "get tens ale at each 
‘ter with adequate accuracy, 

‘Geilng everything st up corel 
ty can be especially ifentt If an 


66 


Infated transmitter {e uso, because 
You cannot se its light” ouput, and 
annot be sure whore iis aliued Do- 
focusing the two units vory slightly 
Will reduce the maximum opersting 
ange, but It eon take It miuch easier 
target the two unite optically aligned. 


on reflection 
‘Another way of using an optical sen- 
for [sto have it doteet reflected light. 
‘This type of thing can wark well a 
short distances and ine controled en 
‘Vironment, but i's ot usually practi 
ala lng zanges. due to Insfictent 
Feflocted light for the senso to dato 


With reasonably strong signal te 
eelved. there will bea elatively high 
DC voliage an! the output ufthe level 
deisetor willbe sent fo the relevant 
Sutput sate, With a weak signa re 
frlved, of no pulse signal at all, 
‘ey low DC voltage will be produced 
tnd the ouput of the love detertor 
‘lg oh ponte ate 

"Thr beauty f ths syste thatthe 
ambient ight ove serge treevant 
Ureage the receiver ody responds a 
Piloes of Hight, and ts unaffected. by 

‘rma changes the ambient 

High level works ust the sane In 
total darkness ‘or under bight conde 
Hons. The sensing devo must not be 
Subjected! ouch strong ambient ight 
that it econ satucated and case 
tiwark properly but beyond that the 
‘ment ight vel fs unimportant 

"Th elreut dlagran for simple 
palsed transmitter is shown In Fig 
‘This Is basically fast a 335 timer de 
‘is used ath standard asta (oe 
Sl custo. produc 
oughly square wave output signal at 
faaunuerie pte 

"Tanalstor TR acts as a bute sage 
atthe output, so that infared LED Dx 


‘nce oye, using att RPM 
moter aan example, this ts 
the type of application where a 
Feflocte ight aensor can wrk 
Well The rating dise or shaft 
ule ight in eotour witha 
Spot of black paint added, ot 
dlink fn otour with spot of 
‘white pant added 

either cape, the sensor 
should be able to detet the 
ange in ight Tove each tine 
{he spot af pat passerby. The 
Senalng device should pei 
bhily be one that has a bull 
fs Yoon, and 1 ould need to 


be quite close to the dise ot 


shaft Obviously. there must 
ibe sessonable amount of ight 


i 


hi sour the able ight 
‘sinuticont. : 


On the pulse 
Themen Tnitation of simple 
aptcal sensor ix that In practical 
‘Hiations there will ft wie 
Siirence twtwoen Yi background 
evel and the amount af light 
ted fom what "you te ving 
to detect. In the right elcumstancet 
{tll work wll bt in many alte 
toma i wil not work at al or will be 
‘ti 
in difical sustions, 1 6 usualy, 
teftr to use 8 ule system The 
tanslter pales an LED at  aquen. 
ty ety eet Th 
ecolver greatly amplifies the. pulses 
{fom th nang leon, et an 
‘tvouthesthen to produse ssn 
Su the ods the oaltant DC aig 
toi lve datetor. 


Fig. The pulsed transmitter Is basicaly just a 
1555 osclltor wih a bute stage (TR) fo deve an 
Inared LED (01) Systems of bis type can work 
Inthe visible baht specrum, but using inared de 
vices usualy gives beter rests 


‘ean be supplied with the relatively 
Klgh “deivecunent of sbout 73mA. 
‘The average cureat supplind to D1 
Att halts aw scien of fo 
‘haut 80 percent ofthe te, 

TC sepecfied 55 Hane but the 
canelt should work equally sell using 
1 low-power ar otherwise 
Selo! ofthe 385, Practically any i 
Fad LED for ote controls and iat 
lar applications should suffice for Dt. 
‘The system would probably work quits 
well using 2 viable ight nite and 
‘endo, hut Infrae davies are genet: 
Ally peered fr tls type af thin 


Receiver 
‘The mcsver elcull appears in Fig 
Di isthe detector and Its overs = 
ase iy rsistar I. The pulses of In 
fear fom the ransate increase the 
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Fi eye: 
Rg 
as 


lerecnonce 


Fig. The cout or the receiver cout has 


“igh gain amplfr using tres transistors (TAT fo TRS). Due fo is high gan the 


layout ofthe orcut must be designed wih cue care problems wth insabity ae fo be avoided 


leakage level theaugh DI, producing 
small voltage variations at ie eathods 
(4) terminal These ae amplified by 
high, tveestage amplior based 
con TRY TR, and Th, 

‘Arociieral smoothing cre, us 
log odes and DS, produ post 
tive DC signal that drives a simple Se 
Init rigoveldetetor crcl sed 
‘oop amp camparstor C3. The output 
‘oF ICL fe tow hen the signal from the 
fonamiter i detected Propoly. and 
high wh snot 

"Kay infared diode for remote eoo- 
twol application shouldbe slab for 
DD, an for some applications a type 
ving intel fs wold be pe 


‘rable Cormaniam dds els hele Semattvity 
{seve forward volag drop ae pfs Even" with no. additonal Yenaox 
fle far D2 and Det but alican types Used should be possible to obtain 
Sich as the INA148 or INL would ellale operation i broken beam ap- 
bby work wl enough eatlons at ranges of sovoral ates 
‘Capacitors C3 and Ch aid the siz-— Dsinga goed twit lens aystem tispox: 
but} ofthe ciroult by reducing the sibletoabta ranges of few hundred 
fina igh froquonclen, but th lay tatres sing ast of ths type 
Sur of the circuit aveds to be eart~ geting the sytem aligned properly st 
fully desigand it peoboms with stay Tong mages ea bo probleme 
feedback nd oscilation are to be the minigun nge obtained tn 
voided. The op amp comparator sflectad light spplestion spend to 2 
‘ted in ihe posiion sea type that lag endo on th objet bing dated, 
equ the lua aie ae dant to ace 
‘lg precntions CX pin'2 and pin sbleusingemiting and seeing den 
{ame inverting ‘and hon-inverting having bain lenges Much higher rang 
Zospectively, care wang aoa lenses 
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EPE|S PLEASED TO BE ABLE TO OFFER YOU THESE 


ELECTRONICS CD-ROMS 
FLOWCODE 5S 


Complex electronic 
systems in minutes 


‘New features include: 
+ Cade views and customisation 
Simulation improvements 

+ Search and replace 
New variable types 
Project auto-decumentation 
Project explorer 
Bookmarks 
Improved chip interrupt features 
+ Compilation errors and warning 


‘The Flowkitcan be connected to har 
ware systems to provide areal time 
debug facilty where it's possible to. 
step through the Flowcode program on 
the PCand step through the program 
inthe hardware atthe same time. The 
Flowkitean be connected to your ovn 
harelware to provide In-Cicuit Debug 
toyour finished designs 


PRICES Prices for each of the CD-ROMs above are: 
(Onder form on third page) 


(Uc ana EU eustmers 
‘aad VAT Io BuBVAT 
eee 


ease note: Dc to popular demane, Rowcode PiCmico AVA ARM VS are now avalate a 2 download Plas nl your email 
sere nd nerame fl your choles) on your ore A uniue dowd ce fi tan beatae to You you requre ne CORO a & 
ech avalble June 01) than pense aan exes 4 tthe ove pe. 
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PICmicro TUTORIALS AND PROGRAMMING 


HARDWARE 


VERSION 3 PICmicro MCU 
development board 
Sulable fr use sth he rae sotrare packages 


“This taue deetgmea! toad allows stusats a leath both 
naw fo program Pcie mcrocantcers as wells pragram 
nod afb 1,28 and 4opn devices Wom the 12/16 and 

Sires. Picmico ‘anges For experienced” ogame: 
4 programming sonar is nouded inthe PP city tha 
ora ih the developmen! bow Fot hone who alo 
‘eam owe one oval the packages below to us wh he 
‘Sevlopmnt Soar 

‘Maka easir deep Promo poets 

1 Suporte ow cost Fas grogarmatie Picncr devices 

1 Fulpoaured reat dupa 1ndidal LEDS, quad 

"-aepmen sspay and wpherumere LCD pay 


con £1G1 including VAT and postoge, supa 
TEEEDMbscovesnercni many atts Cala Md prot ing i 


SOFTWARE 


ASSEMBLY FOR PiCmicro ‘C’ FOR 16 Series PICmicro. FLOWCODE FOR PiCmicro 
ve V5 (see opposite page) 
owen ea ey nl arg eae 


‘ugh eens aceon he 3 
poaenmeg. tr Momion miosca ‘Sons captor PGs apelin fo 
Sat hr 


rats route tough 8 kr 


PRICES 
Prices for each of the CD-ROMs above are: 
(Order form on next page) 
(UK and EU customers. ad VA ‘plus VAT prices) 
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EPE PIC 
RESOURCES V2 


CIRCUIT WIZARD 


Circuit Wizard isa ravolutonary new software system that 
combines circuit design, PCB design, simulation and CAD/ 
‘CAM manutacture in one complete package. 

‘Two versions are available, Standard or Professional 


5y etgratng the env design proces, Cheu! Wheat! proddes yeu wi le ols necessary to 
oduoe an eeevonic oj tom sa! in nh~ even ang onscreen esti ofthe PCB pr 


0 Pe pe nena VP capita crae ch 
‘eck coneraen sce 
‘Bint: A aye 

(© Pic rosnnn racer 
‘Bitter on som Be, 


1 Copy and pate aver seine 

* uate document suse 

This software can be used with the Jump Start and Teach-In 2011 series 
(and the Teach-in 4 book). 


Standard £61.25 inc. VAT 
Professional £91.90 ine. VAT 


‘ Sereracrelce te 

res ena aout 
fees 6 aveeintane ar 
AES ARAN: BSR asso" 


votetiona ORDERING 
ALL PRICES INCLUDE UK 
POSTAGE 


"Piczo Development Bone haraware) 


1 B Bbetrene Coonan 


Senate 
1 eels chequ’P0 in string pajteo WIMBORNE PUBLISHING LTO 


1 Please charge my VisaMasecaraMaesto: © 
Vid From: Cara en dts: 


» 
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He’ wenn 


by Alon Winstanley 


We come in peace fil 


TOU avs nsw sharing in 
the space Techalogy that 
put man on the moan and 
wil lad lan to the tar. This 
Tine Compiter ie supremey 
fecurate and it ater crude 
features are detailed inthe 
following pages of this booklet 
Thowe were the operng wards in 
the flay manual priate on aid 
per that accompanied 4 19708 
ERD digital wristwatch that 1 
equired recently. Powered by 
two 43 button cell, the LED 
Wate solly dep eta 
flay and date at te, pees of 
button, and te multiplexed red 
display ie Sovisble 1h sung 
The booklet recommended tat 
towns tk spare sot of cell 
wih them on ollday, Just in toi 
fd it gushed hal "This (Courtesy NASALPL Caltech) 
IS'the Doginalng, you are naw a pattcipant on tho vast 
tnd ever expanding Sontirs of tpace technology’ The 
loctconics miodule Wes made by Hughes Microsite 

Ld of Clengothes ia Scotland, electing the heady days of 

the 1704 wt new let inde spray up he 

UK, ateacted by Government grants, only to dappea us ae 
‘quckly inthe years afterwards, 

Hyperbole aside, the staratruck aspirations of that era 
were'not at all uafounded, Gn the € August 2012, la a 
one sraght out of Thunderbirds, NASA celubested the 
Sstonishing foal of lowering the Mars Science Laboratary 
(MSL) vehicle ‘Curiosity’ gontly onto tho surface of Mir 
The world held its breath during the seven eral minutes 
yivetling touchdown, and lalenet users could see same 
‘f the action online on NASA TV. though the surge of 
web trafic blacked some viewers om ‘witnesing’ this 
Iiletone ln space exploration In toate. Th thee 
BAE Systems radiation-hardened 

-uipulers on board MSL. could not 
be further removed fom the Hughes 
Ts0o-ansistae chip nestling Insida 
tay space-age" LED Watch, 


Martian curiosity 
The mala webslte portal forthe MSL 


(eps jpLnasa govt and 
NASATHV offre Ustream enscrsen 


Going curious fat fatresoluton image of Mars sent by 
Croat Gala Crater sin the citance. Tha vo dint patches 
inthe foreground ware probably caused by descent Prustrs 


Base retro-vockets fg WR 
2 fantastic achievement! Th 
fat hte yet tocone, suet 
ta the success of Cuioity 
ext Ia year exploring the 
Martian ndeeape 
NASAS provision of video 
fonda for" mobile. devicer 
reflcts the lac thet many 
Internet users m0 longer 
rely on needing 4 PC or 
laptop tethered to router 
Int bygone days, we would 


loan ows “of the space 
fomoctiome TY, and you 


wanted momenta of the 
toon landings you could 
ty 2 set of 90mm colour 
transparencies by mail order 

Wilke new generstion of 
lnfereting mile devices 
now readily avallale is becoming second nature ta check 
a mobile of tapa tablet In order to nee Curoaty’s progress, 
tnaybe check an emull or buses a west or two, post un 
Faoebook or even turn doven the room lights using in app 
‘on your phone or tablet With the foci ever mare an mobile 
fing even an aldee mobile phone can betel rom Opens, 
a'sllm and ‘eat web browser that makes the wel) thor 
tsable in many respect, You can oveaload Opera Mobil 
‘orOpera Mint from wwwaopers.commobile. Opera Mobile 
{2aleo supports Flash on the Anudald platform and found 
that Opera Min installed on a Windows Mobile pone with 
no fuse whateosver, If you've tooking foram alternative and 

ether slicker way ta owas the we, then Opera may 
te far you. 

The Wend towards mobile networking hog the question 
‘of the future roles of dasKiop PCs and laptops. [talleve 
that i's simply “horses for cours" with the Tatst breed 

‘tablets playing a tole as a very 
Convenient Way Of keepiag on tap 
St emally web, news and social 
hetworklng around the house of 
ttfce, bolstered hy # bonanza af 
‘pps costing afew ponnles. you 
Wanta lightweight device with 
Qwerty. Atyboard intends then 
a Ine-basel Ulrabook might be 
eal, but they're very rien 


ideo, at walla fed for 108 aod Personally speking coud not 
Androld mobile devices At tie PSE SM = WESSON roca ad write Net Work ca.a 
time of wellng. « lew bows «ter [im —— Mea et ut ght wow one to wee 
teecheewts thee = mapeckrore prt ft while tuck on th ai, 
polo of a. wheel” captured by NASA multimedia snapshot of Curosiy Mars "he desktop BC can be viewed at 


Eclat’ cameras, and a stapefeame 
flour movi ofthe descent showing 


fon S August 2012 (POT) 


October 2012 
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Science Laboratory (MSL) descending onto Mars 


a rusty workhorse ur domestic 


fppllance sulted” to Intensive 


surfing, editing, DVD burning, printing, accounts, geaphics 
and moe: you might watch Inernet-sourced moves on or 
‘You Will probably prefer to use tablet. aternet appliance 
Sr console such ws the Xbox 360 or 720 to view Internet 
‘movies that way Instead, 


‘Seven-year itch 
‘Atcorditg to the old adage, if you keep a thing fur seven 
Yours vou will always ad a uso for it Earlier this year. 
Inentioned how Mictosof Windows 7 was Qually making 
Its way lato my worKlb. Mindful of the Tact that Wows 
XP (aw more than 4 decade old) was starting to ezeak at 
ths seam fot that the time wine rp for swing to the 
heer OS, So i was with some uncsraity that I opted to 
Upgeade tatthul PC[espertoy in noe ofan duel to 
‘Windows 7 Professional. Apart from anything this would 
allow Windows Internet Explorer 0 tun, ut Windows 
7 would also introduce ote benefits, such as very mpd 
‘aot up and shut-down ties und many thortconings of XP 
would als be removed 

Those the 32-it version, as bets my hardware, but a 
logn new Samsung 17 hard disk was the only concession 
toade to the nev installation. Wudaws 7 slipped inta 
place on my GHz PC without a hie and connected 
Ftralght away to the router to download patches and 
Updates. The vast sajortyof my sofware rary also re 
lnstlled successfully, Including my falta 
Eudore email program, It tay"soota like 
fan anachronism, but thls frendiy and 
featurerich email program ‘wat e000 
up ad running. divectiy porting iy 
nti tall folder from XPT used the 
exellent Advanced Uninataller Po, 
fee from Innovative Solutions at www. 
‘advancedaniastallercam to eziove an 
‘reantpregean 

"On the downs, all of ay legacy 
printers and scanners would only 
DSperate using Windows Pb 
divers, so sme Tunetionalty has 
‘heen fast anda very small tuner 
of welrd. and wonderful 
hrograms (og. the PC's 
SSverclocking and fan 
control sofware 
devised "or 
XP)" would 
not Install 
at al, doepite 
tuying | various 
Compatibility modes, 
(Gtherwise, setting up 4 network ta 
Windows 7 was enter than ever before, 

“Thanks (othe web, most troublespats were ironed 
cout (@ recommended forum Is wwwsevenforums.com) 
Even obscure hurdwar, such asa beloved Palma Tungsten 
[PDA worked, Mlgetocth installed perfectly, and Winows 
7 had some nlee tricks up ie sleeve ~ connecting a large 
‘Wacom graphics tublet automaticaly Installed Windows Ps 
Pen and Touch applet along with handwriting recognition, 

"The older PC hardware can low a litle under the rigours 
of lntonsive surfing and there's no doubt that 169 gobbles 
‘note than lis flr share of resources. In contrast, Fiefox 
14 Toul hall the time say’ one second) and has proven 
tore productive than ever before. Another ‘gotcha’ wat 
TEs habilty 16 upload les over tho web. AB exception 
tule was neaded for the local Intranet 2one ae follows 
(Tool! Internet Options! Security / Local Intranet / Sites 
Advan: Allow websites: levivt30 (aet30 bean the 
‘atWorkuamhe afm PC) Flos had no such Ml-blocking 
noble. 
PI more stratoglc reason for upgrading to. Windows 7 
‘ight now Is that Tm confdent that it will offer a stable, 
high quality platform that will seve me well far yeas to 
om ust as Windows XP has dane. Several software and 
hhardware tends are presoutly converying, which means 


n 


‘that IT sors and Internet enthusiasts will fue some key 
‘holes In camlng months. Fur XP users who want 1 
breathe some life into thelr system, now is w good time to 
update to Windows 7- it's a very stable, thoroughly sorted 
‘thd very usable Interface hich runs fine on many older 
PCs, and plenty of poor help ie avalable onlin, 

‘Akay event inthe IT calondar- Is the aeval of Windows 
‘stn Getober, The two-dimensional tiled Sut Screen 
‘Windows a was crafted with foucherreen uses in mind and 
may bea nulsanee for seasoned users, Many PC and laptop 
‘vwhets may see Windows 8 aw step io fat and Windows 
7 inay be the optimal upgrade at this pola in tne. Note that 
‘Windows ren lighter version of Windows @ designed for 
the ARM processors found in many new mobile product, 


‘Surfing on the Surtac 
Ie not oaly operating systems that are coming under the 
jroscope,Lnterosting hardware feleases for toile uss 
include the Microsoft Surface, an intriguing and eagerly 
fntelpated stperatender Windows computer wh 10, 
inch HD screen, a detachable tmm cover and bultin 
icketand, The cover alaa happens ta bes presaure-senstive 
Keyboard and trackpad, It Holde in place with a alngle 
‘magnetic click, and 4 separate slightly thle (Sum) Type 
Cover vail enable more conventicnallaptoptvle use with 
‘proper Qwerty keyboard intesd, Surface will rive athe 
‘tue tne as Windows 8 and ls Microsoft fstown-trand 
‘computer Is being touted as an ultraook altumativ, 
0 lt won't be cheap, Mate details at 

wwewaurfacecom, 


Micosotts new Surace 
with propsstand and 
detachable pressure 
sensiive. keyboard and 
cover fe Misono fist in 
‘rouse ‘Windows computer 
Tho flat ed siving et the 
Weedon 8 Sart Sereon is 
‘aimed firmly at touch sereon 
fn tablet users 


‘There Is no news, fom 

‘Amazon and ts” Kindle 
Fire colour device te sil nat 
avallable ta tho UK Google's 
Nexus 7 is thet own-abel ery 
to the hotly contested tablet market. 
tws'a 7inch (Ulagonal device running 
the ttt varlant of Google's Andrald 43 
(ell Bean). nteraal memory is GB or 108, 
wilh cannot be expanded, with ait pate of 
‘e199 or £109 ospocively,Iacuded wre 802.110, 
Bluetoo, NPC: GPS and USB. Search hipsplay google. 
comtareidevces for details, 

“-you'ee a Hotmail user thea you will want to bead 
cover'ta Mints new Outlookeam website Outlook 
ts Microwofs answer to Goggle Galland the service ts 
‘currently rasiping up peed Withacean and unctutered 
Interface, Outlook fs easy to wae and apart fam running 
‘ver the web may ako be used in some popular POP and 
IMAP ema lent [sadly my Eudora? iaot one othe). 
Readers looking for new emall adress should compare 
it with Gmail and register their choice of useraame on 
Outlook.com before someone else dove. 

hop, va fou suet of ineet thls oats 
Work Topologae ta those who ave ts eontating 
tue trough may traditonal Demon Tateraet email addres. 
‘This has been adversely affoced for spveral months by 
Demon's olling upate program and» aigficant umber 
of legitimate emats have bounced bork ax undeliverable 
‘slifvays: emails ate welcome to alanepemag demon, 
ocak and you cat also share your views withthe editor at 
‘editrialwimborne.c.uk. 
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DIRECT BOOK SERVICE 


ELECTRONICS TEACH-IN BUNDLE - 


‘SPECIAL BUNDLE PRICE £14 FOR PARTS 1,2 & 3 ‘The books listed have been selected 
by Everyday Practical Electronics 
editorial statf as being of special 


FOR A FURTHER SELECTION 
OF BOOKS AND CD-ROMS 
SEE THE UK SHOP ON OUR 

WEBSITE - 
www.epemag.com 


All prices include UK posta 


=” ELECTRONICS 
TEACHIN 4 
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THEORY AND REFERENCE ) 


” Bverylay Practical Electrics, Oetober 2012 


FAULT FINDING, CIRCUITS AND DESIGN ) 


EET Pia mat, say tiny 


Sessa 


Satu: See ae 
(ence cnequ PO gaya o DIRECT BOOK SERVICE Wr £ 
1 Phan ce my a ene — Ct gl 


BOOK ORDERING DETAILS 
re a a ton wn we ete tn a hk Peo nt ro 

i anntie ne et Sen a aa Oe 
hay Svea atl i ne no OMECT OX EVE WOME PUBMED "HO OVE MERLE 
‘Wntoonne onset rat 10. 
‘puny ee ete as on ps an ee Pe a to a 
Seay 

Fora hee slcon of books see the et vo nes of CPE 


_lofaeabeoe Fax 202 23m doe wimbape cok 
‘Order rom ou onine UK shop at enema. 


Brenly Provtiee! Elonien October 012 Ms 


Mate Pulzer addresses some of the general points 
readers have raised. Have you anything interesting to say! 


Drop us a linal 


ve DENVER OF WOE wl 


Done Me Wastin 
Pound your ace: tervew 2: 
eat rot ite 
Telnaes ort 
Ca li nol te 
Sidhe — alta 
tht yn pulang your 
ffs so many pent sal 
‘soc tnt have fat all by tha 
le orl hte 


Tama lowers student, and have 
teen an EPE reer foe thst for 
eat apraialy ie 
Sune = fo yong to under 
iu my dain several nue rm 
the7o/ann 
1 od oezedib that all these 

yur ltr, the syllabus for ayy "A 
Inet in electrons has changed ite 
‘fom designs you submtedto PE? 
PE an lng ag, One that pactlarly 
aug ny ye en day te The 
‘ionstale Ect ya ae fac 
‘sate ae aug today and ih 

th st 

en her hasbeen progres 
strays such as PAC progr 


{oC to the 1OFOAA: simply becuse 
the Gat wae no longer alae). 1 
{hough rami’ to. Know. tat 
Sing eh a dad 
tested aera ta tke, 


Stripboard request 


Dee wltor 
have a couple of tinge I want to ask 
shout My mast para (o me at st) 
oqust 1s that you do a ow stipboard 
Tayouts every now and then ie the anes 
you ed tarry know fs Seale 
{oda ther all ths tine because they 
gulf ake ater than apg ot 2 
IG bt Ite nico to ave a quik eral 
te bull when you get» ae magazine 
‘The altemative ts buying » PCH and 
‘wali fr i to amie, soetioes Goma 
‘Austin which of curse takes wpe, by 
‘whic tie you can ove meat fr 
particle projec, 


% 


‘rs uted are ae previ etn epldo rey 


eee yas PE be 
‘upto my sce studi 
say Intra outside, thins 
{ita tad azound subj on 
‘which yout be asad, and EPE 
Ute words fr me Te sugested 
{tas mading to everyone ese nthe 
arse and ven of eapy inthe abt 
hak in some ape unoranate 
thatthe. lecronics inst has 
‘chad int wh 0 pr 
an ‘understand everthing 
souls tolestnt the vay toe 
‘od ta. o about one 
Stone ama thing. for example, T 
‘watch fina such a Puts of Seon 
Mey. and Wganes an wish that 
‘Thad gown up te when one fr 
{0} young people cul erated 
{working computer (a estas they 
‘were at the tine) i 
‘Gt coure, col (peeataly) work 
on ro ld Fo ha 
Se iown on. worchonebrewep 
fmt th points Pos have bate 
Soradend hat {cold poly 
‘tag all the eerie fr atoderh 
‘ne eo fan hav) bt ane fe 
‘xsi component thats Ket 
fot gui the same’ aa hardwieng 
{ndivddad nasi, One engine 
fr hobbyist jst cant compete 
‘dug Zen manasctieng 
PF wren me that fer and fewer 
of ey genetion aren to ke 
Enters electronic o computer 
‘clones. Tn an age wien ‘wet 50 
felan on electronic prod, T ean 


Thavean online bogs! where post 
spond ayo fr people wanting 
ira, om well thngs Thought eee 
Cool or tht designed yal. (Noe 
ist doalways bull them bare pent 
them, because thre i nothing worse 
tha bldg amet that your not 
Seba bec propery aed nd igh 
hot even work} You cun filth teat 
iitp:paatithetab hogspatco.k 
‘yoo pet lx neds to go 
ack wi a ic tat at 
Involve Apple (ad/preducte 1 aed 
to enjoy hi aie, fut now 1 fel 
thong is log hos tured into. 
Apple advert a ot ant Apple thik 
ihetPod sone thet muse players 


Ey 


WIN AN ATLAS LCR 
ANALYSER WORTH £79 


“tal alte wbeha s s cer 


Email: editorial@wimborne.co.uk. 


Dv 


Understand wy more people don’ 
ah study thn. hog a 
Sie a the Raspery Foundation 
‘td Computing Ar Scout wit ced 
Invekindling iret. 

please keep up the 
excellent work. Tut sgh off ow 
‘a the tte atin, which laced 
fy doormat ey 


(Ollie Ford, by email 
Alan Winstandey replies: 


Dear Oliver 

rad our emal with grat plsasume 

tnd want to thank you fr taki 

the time to share yor vews it 

{nu It goat fo abe nich enthasiasm 

fir EPE curying though tothe next 
iat 


“hn very close to uploading the next 
‘elas ne dap atlwo hoppy 
this wea bumper ult atc 
‘many mare of my pacts fan the 
tea Dh are beter he 
thy. The x il ot the ppetine 
inh bo ee tha aly 
fhvoughl and Fn ny surprised that 


Ean ne hgh ol ch non 


ate 
Tl alo be publishing an the web 
master ist of all my projet, inked to 
fee reprint. 
‘Alan Winstanley, EPE online sitar 
Readers ean contact Alan by ema at 
landepemydemoncasle 


fo the mathe but [foe as though we 
int been bombarded ensugh by Apple 
advising, 


Paul Stevenson by email 
Matt Pale repli 


1 Pu 
Many" thanks for the feedback. 1 
Appreciate your quest for sepboard 
eideg bat do" foar tte apy 
Secoming yesterday technology nen 
{Peon to published projets T can't 
remember the est lat trpboard 
ret wo subnet us, bu it nt 
fave eon git whle go, As yo can 
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see from our current beginners series 
“lump Start — the advantages of using 
feven'a cheap and ‘simple’ computer 
design package lke Cut Wizard are 
‘conaderable 

frm not saying ‘never’ again, but 
we don't have any plans right now to 
publish a stripboard project. Tat said, 
do like your website ~ perhaps you 
‘Would keto submitone of your eriginal 
projects (stripboard design Included) to 
Ingenuity Unimited | 

Td understand your feeling about 
Apple saturation. Their products do 
seem to be everywhere. That said, EPE 
IS pretly much’ Apple free; projects, 
software and NetWork are by and large 
PC oriented. So I hope you can indulge 
Maxif he occasionally gets enthusiastic 
about his Pad 


Sourcing Australian parts 


Dearecdtor 
In BE the projects are fantastic for 
the novice and professional alke, but 
components thatareilustated and used 
for some projects are hard to come by 
Inthe UK Some projects are copyright 
to Silicon Chip, which since itis an 
Austalan magazine, means parts are 
best obtained from there 

‘The pars list shows anitem code, and 
then fas a Jayear code. Sourcing parts 
from Jaycar means an increase in price, 
‘compared tothe UK postage being one 
reason. recently bull a project and a 
problem raninto was! could notsource 
Frthe Uk the listed LCD display — part 
‘umber QP-5512 or equivalent 

‘The LCD that Ive aways used is 
Displaytech 16028. ve tried other LCD 
‘models and nane would work with the 
ode supplied for the QP-5512. Ive 
had some fantastic help from a forum 
member, but weare at loss 

“The QP-5512 is $1995 (UK £13.91) + 
P&P, compared to below five pounds for 
the 16028" abig price citference Using 
Jayear as the source makes them have 
the upper hand when it comes to parts 
purchasing, Sadly looks that fide not 
purchase the component that is listed, 
then this project will stay unfinished. 

In fture, & i possible for project 
components to be UK sourced? Or can 
Wwe have equivalent pars listed next to 
Jaycar item? We have RS and Farell 
as two major outlets and they would 
{hopefuly) have the equivalent part. 


ich Cox, via ema 


Matt Pulzer reps 


Thank you for your eter Fiche, and 
{im glad you find the projects excellent 
Hobeer Pan ay (0 ear cue 
your trouble in sourcing components 
Tpprecate it is easier to be wise after 
the event, but readers ‘must always 
check hat they can source parts ~ at 8 
price thats acceptable to them ~ before 

Barings project 

‘We lst layeae components because 
they are guaranteed to be comet. do 
Understand that in some cases prices 
may be higher but by and lage Jaycar 
brehotexpensiveand shipping to rain 
isspeedy. 
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RFID Security System 
Heels high-secury ater that ery easy ld and fers 
hme, carn fc, anything where enty needs alow the go 
sis: Team it wih an elec ck andy can havea hey en 


Digital Lighting Controller ~ Part 2 

lejone Wa hasacen the ipa Lighting Corser hat bee pty Foprested ~ ae 

wonder! While we aga intended to make your Chua igh day the bet in 
r,s actualy capable feotoling just aout ny igi 

ant oth Nein Pa 2, gt on th the gol 


peace mid for your 
i but rect the bal 
sem as ell 
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Seti Ne comet sgl kveh and ining oe ae en sting up a hei 
loops ey-t-bll stercan dpa eld erg vel over a 27a ange 
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those flowing courses taught in schoo and eae 


calla Ey USE by Brunning Soar, K makes roaming serial LSE con 
Unkationapplcallns between your PC and a PC-ased peripheral spe 

Ae practical example, we denvisiate an atonomicalelscope ive system. 
Jump Start 

[Next up with famp Statin November’ EPEisa frst Alm. This wil be Mike and 


Richard Toole's seventh project in our new seis dedicated to newcomers, of 
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